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INTRODUCTION

The proceedings book XXX DIDMATTECH 201% 2nd part consists of se-
lected contributions from the conference with the same namthat took place
on June 229723 2017 at the Faculty of Education of Trnava University in
Trnava. This volume of proceedings includethose articlesthat the editorial
board received after the closing of the conference proceedings. We enriched
the volume with other articles that were dravn up after the conferences and
the editorial board considered them suitable for publishing. The purpose of
these scientific contributions ofthe authors z scientists and specialists from
Czech, Hungarian, Polish and Slovak universitigds to present thelatest re-
sults, ideas and innovations from various fields of science and research. The
main emphasis is being placed on the scientific disciplines tfie materials
and technologies, including education, information and communication tech-
nologies. The presnted topicsare divided into five separated chapters.

The first article inserted after this introduction is a short history z the past,
the present, and the future of the conference DidMatTech.

The first chapter New Technologies in Research Education and Practice
deals with results in the field of materials science and technologies from the
educational point of view. It includes not only new knowledge and its imple-
mentation into subjects of instruction, but also its transformation in the field
of specialid training and practice. The technologies are interpreted in the
widest sense, and thereare also the problematics of research techniques,
measurement, analysis and didactical technologietiscussed Into this chap-
ter articles focused on robotics, robottechnologies and popularisation of
technologyare also included

The chapterModern Methods and Tools in Subject Teaching presents the
most recent knowledge and experience in the field of electronic and other
modern forms of educationthat have appeared in he field of research, theory
and praxis of education with the aim to achieve the best results and maximal
effectiveness with the benefit of the new processes, forms and technologies
in education. This chapter contains articles focused on inquirpased lean-
ing, visualisation using of multimedia and special teaching tools in education.

The chapterinnovative Technologies in Schools is devoted to the innova-
tion of the contents, methods, forms and technologies of teaching. Theage



articles included that are focused on teaching programming, development
problem-solving ability, the role of modelling in learning, use of interactive
board in education, multimedia presentation, seHevolution and automated
OAOGOET C 1T £ OEA OOOAAT 608 ETT1 x1 AACAS
The chapterICT in Primary Education is devoted to use ICT in preschool,
early school, primary and elementary school education.

The final chapter,Different Problems of School Education and Teacher
Preparation , presents the problems, recent situation, and phenomena in
schools,society and in the field of future teacher preparation.

The proceedings could be recommended primarily for teachers, meanly who
want to use modern didactic digital technologies and ICT in education. It
could be also useful for research workers in the ab@mentioned fields,and
for Ph.D., postgraduate and gifted students, who can filgtre not just inter-
esting information, but also many inspirations for their research and peda-
gogical activities.

Contributions listed in the proceedings had been revised bywmo reviewers
whose names could be found in the list of the proceedings reviewers. In case
of an external reviewer the name is listed explicitly at the end of the study.

Trnava, 10 October2017 6 AOT T EEA 301 £
scientific guarantor
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* U4TOFFAVeronika3 4 / & &,CB <

Abstrakt: £ OT AEA 1T DPEOOEA EEOO& OE Odbdtriej(dnteA E OAE
rencie DidMatTech od jej vzniku voku 1987A L. BT  O7T é AOT T 07T 8 4 O
AEA TELA AUt OT UAAT AT Al OO0 AR1AHUDS
EAAU OA 1T AOGAET O 1 OEAT O1 OAOAMETA 1A ECAEANEQ F
cesov. Druli etapu tvorilo obdobie rokov 19927 1996, kedy sakonalb O Oi  ET 1 Z
ferencie, zO1T ET D O b | A @EdGbEoAEechdiky vNitre. Tretiu etapu
DOAAOOAOGOEA T AAT AEA TA OIEDO pwwyx AL DI
AAOAT AEA $EA- AO4AAE Pl AEACAEYT .AE UAEOAI
+¢cT el Oi:EOT EAODAT AEA S$EA- AO4A4AAER OLOéAA |
matkya) + 4 h Al AEOOT T EUUAEA OUbél OGAApAE bDOI

TOWARDS THE THIRTIE'H ANNIVERSARY
OF CONFERENCE DIDMAECH

Abstract: The study describes the history of the interdisciplinaryscientific-pro-
fessional conference DidMatTech since its inception in the ye&887 to the pre-
sent. The duration of the conference can be divided into several stages.

The first stage covers the period 198%1991 when its professional focus was
put on didadics of materials science and technological processes. Initially, it was
not aconference in the true sense of the word. At first, it was only\acational
seminar at the subdepartment Fundamentals of Technology, which was part of
the Department of Physicof the Pedagogical Faculty in Nitra. This seminar was
transformed very quickly into ascientific and professional seminar. The main
part of the seminars was lectures of external invited speakers and discussions
about them during this period. Lectures give at the seminars were not pub-
lished. The public was informed about the seminars in publicationfl, 2].

The second stage is the period 199271996, when the first conferences were
held, of which four in cooperation with the Houseof Technologyin Nitra. The
co-organizers of the conferences were the Slovak Society for the Promotion of
Science and Technology and the branch of the Czechoslovak Science and Tech-
nology Society at the University of Education in Nitra (later at the Constantine
the Philosopher Univesity in Nitra). The conferences were held each year and
from each conference book was issued. Since 1993, the number of participants
from the Czech Republic has increased and the conference gained an interna-
tional character.

The third stage covers the perbd from 1997 until now, in which foreign univer-
sities have been involved in organizing of the conference DidMatTech. The first

11
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ET OAOT AGETT A1 AT 1T ZAOAT AR OITE bPI AAA AO O
versity in Olomouc in the year 1996. This yeathe conference started using the

logo z the molecule of the Fullerene 30, and had strong student section. At the
conference in1997 was also attended by the first participants from Poland and

the numbering of the Roman numerals began. In 2000, the UnM@E OU 1T £ 0 OA¥
also joined the ceorganizers. In 2001, the conference was held for the first time

in Poland at the Radomska Politechnika. In 2004, the conference was@wga-

nized by Rzeszow University, and in 2006, as @ganizer of the conference also

became the 3 A1 UA 51 EOAOOEOU ET +iifUOITi8 10 O
tended also by participants from Hungary, the conference was transformed into
aconference of V4 universities.

Closer lectures were included in the section of the conferenc®ver thecourse of

three decades, the conference has provided great scope for the exchange of
knowledge and experience in key areas of materials science and technology, in-

cluding ICT, which have dominated over the past years.

Keywords: conference DidMatTech, teadhg of materials science, teaching of in-
formatics and ICT, electronization of teaching processes, scientific terminology

12 01 A

Vedeckei AAT OT U ET 1T £FAOAT rAcEdp x$ ELBA N OMIABNEATAA o T
OO1 EET OUTEEOCDHDOARAEREIT UAOE dEeBa)olickéj aA AAT AT
kutyv. EOOAR EOI Op AAU TUOIEO T A AETEI ¢ OAE
najejrozvoji. Zl A1 i ET OAI ET UOAR EOI OL OUTEEITT 1A
OA PI OO6O6PT A OOAT A OBUIT U 6 AdddorBou kohféréh&iduU OT AT 1
EOT OU OiI 6OEA 1 AAUE GREOAOUEARREOCPABEDOIT &
I OECETROAANAFHOBAT LAE POADPRUEEABAELILAEAOLOO
T é6A00T pET Oh AT A AE EAEOh LA UUROEM®EY 4 AA
AEAE O1 EOAOUpPpOh AOCREBUDADAUI DODIpOIl & ELOD O
UEAAT O 32 ) OPRIOE' mmBAOILOE& pA EAET AgAAT AT
+EOEA8 ' E EAi OUE¢ AAT I TA AEAAEOEAE] |
T ¢éAOOT pEI H EDA@UGA LET HEDECERABEEAAT BAOD 1 A/
AUE TEIE Avdlecko® AOBDOPRAEE UIVAEATARRT AOBAAT OES
OOAAEEéT LAE I1TACERE pEFABNAI EEUR - Al AOOEAE O
liky a Slovenskej republiky, konferencie saizé AOOT E1 E MekikaiNe-A OOT p /
i AAEAh 2AEYT OEAh 2 OOESAHO AN ER | 0OEAKHO £ TASL
dzalo KOL UT AT T AE OLI ATOKT DRUT AOPROIEAAT EO 1 AA
OPl 1 OBCIAMA LEAE POEAOAcOOEAODS

"TEAOOOOT OAAADEULABORAT O AT11T OPOpOOODIT AT
nostivi EAET ¢ ELAE AAOEAOEAAE @&AAARDIAAERITILIAE @
OOAAATUIAE A A AEAT EI COAZEAELAE 1T AEAUI 08
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#EA¢i i OAEOI HOT AEA EA TEIEAAT OT OA UA
DT i1 AT TsobydiEOTTAT T OOEh EOT (GBAH A BXPERAMAE 1B ChE QBN
I AA EAE DI UEOpOAIi Eh Ai A AE DT OEUUAT 1A
40EAOCAT OT é1Ti1 OOOATEA ETT AAOAT AEA T T LTI
OUEc¢AATT TA EAE 1 Al EodTAE GNELAACEA E6GAUT B 1 DAEBA

2000Uh POpDPOAOT U AOAPA EIT T ZAOAT AEA S$E
000U AOAPA AQGEOOAT AEA EIT 1 EZAOAT AEA S$SEA-
UUOT AT éTi HOUAEOI 8 *AEI pwAgBAODBI DI LT PO
DOl UO AT ITA8 AATEa *ATUAZLZ $11ETOELh #3A8h
dov techniky na Katedre fyziky Pedagogickej fakulty Mitre (I A O U1yl N&vrhol

OODPI OEAAAT T A T AAAT AT p Oddddsibua@BEAABREL OOA
OAE OAOAET AE POAMEAIHAEU GUAARAEIAT pod ¢ pAOOT (
OAOEI DOl £8 ) 1 (CAOUIH EE QOAIEED h ADOI DET Al
T AAAT AT p8 001 £8 301 £EA OOAT T OERT DADEDAE

T UOA OOéEI T A DPOIT Al Al ACDNEAR] TABSAAEDPGEEU | A

/ A OU Q:idde. Ing. / A OU @:idde. Ing. Mgr.
Jozefs 1 1 ET OELh # /' TAOAE " AOUOE

01 Oi O6E Ai A8 $i1ET OEi EI OAAY AEI 1 AAAI A
CSc(i AQUD,EDT OL ETTAAPAEDO OAAAAET BI9SDAI EI
OA |1 AAAT AT EA UUEIT AAKatdryGhvkilyeaDBBEUT O0AT AIUE]
17 Ol OUT EET OOAE +ABAAOU OAAET EEU8 *AE bDC
$03A8 . A EAOAAGDDAAMDOTTEESOp ADDAAY OTHP AEG]
(I AOQUAEDT OL OAORNADAEIL EOI AOT OdsdbRefkabérpd- ET U(
¢El OEAAAOLAE AgQOAOI LAE DBI UOAT LAE DOAAI
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OARDITAAT O 1 3361 j08HDBAE 0BG A BEAIAET Oi EBAC
len STUh AT A8 oAAA$ 08 *EGp +OI BUEH 1+HOAE8H 15

I1'AT 50qQh DOI A8 K604 £, Q@AiibAIa0 ArakéaAdSc. # 3 A
(345Qqh DOI A8 )1 Q?édagbgllckej fak@ty wiEeA d) 1 $0B3 AESPA AA |
hla,CSc.8 L OEOI T 7 ET 1 OO0A GO G 1A AEGHESIOAIESE e A
6UET I 8

4 Tretia etapa konferencie DidMatTech

Tretaetapa UAEGDA T ApbdRAAL AADakdiord #addoignbEHh O
Ui OATEA EIT £ZAOAT AEA D1 000DT A UADPI EEIE A
avi OOAOQT L AE - Ali AICKEABEI6UT AAT Ap OA 111 AEOQI
¢ Al A DBl OL pkdokéarencleidMakTecq. 1

Konferencia DidMatTech 1996 OA EI T AT A POOL OAU T EIT
Pedagogickej fakulty UPy 1 T 1 T OAE8 00p OPAOEQ hT OOUOIA E
DOp OPAOGET O UI HOOAAT OOEREI GAEEAE AR ATl E
* O A E koAf&réntia X. DidMatTech 1997 OA ET 1T A1 A T A PEAA 0/
EOI OU 51T EOQOAQUEOU +1 1T HOAT.GpAOM 8 HAILITUTTEADT] ¢
UAeAI T ¢épOil T OATEA EAATIT Ol EOLAE OT éTpEIO

Uil 3261 ¢QEA Al 1 BvUROD DI BEET AT 1
Konferencia XI. DidMatTech 1998 OA ET 1T AT A 1 BBT T A PEAA
UPvr.1998. ZET T £ZAOAT AEA AT 1 E [9(10]AVKIOIO ARD O OEARIEDT
AT11T DPOAI EET OATLAE ¢ DOpOPAOGET 08

15



XXX" DIDMATTECH2017, TRNAVAUNIVERSITYN TRNAVA FACULTY OEDUCATION

Konferencia XIlI. DidMatTech 1999 sa konalaw.p www 1T A DPEAA O0AAA(
fakulty UKF vNitre. ZET 1T £ZAOAT AEA AT [M1].OUAAT L UAT O1 pE

Konferencia XIII. DidMatTech2000 OA Ei T AT A POOL OAU T A DPE
verzity vr.2000. KT ¢ AOOT pET T 0Q1 POERAOA2 EABK@Y. T ¢ AOC

ZET 1T AAOAT AEA AT 1 E[1208AAT 7 1111 COAEEA

Konferencia XIV. DidMatTech 2001 OA POOL OAU EIT AT A T A DE
lytechniky vr.2001. ZET T £ZAOAT AEA AT 1 A[14UAAT U 1111 CcO,
Konferencia XV. DidMatTech2002 OA ET 1T AT A T A PEAWUKFAAACT
vNitrevr.¢mm¢8 *AE OPI 1 O OCAT EUVUUOT O1T 1 ATT A -

Pl ¢l 1T ET OPT AUOOHKiREZEDT EEAHOAUVRAEAR @1[M5.0UAAT L
Konferencia XVI. DidMatTech 2003 OA ET 1T AT A T A PEAA O0AAACI

vOlomoucivr.2003. ZET 1T £ZAOAT AEA AT i[Blap@AAT i UAT O p
Konferencia XVII. DidMatTech 2004 OAA~ ,E 1 Ai \A, 1 A‘ DEAAA 2 UAAOU'[
v Rzeszowe v.2004. ZET T £AAOAT AEA AT 1 A[IHUAAT U 11171 CO

Konferencia XVIII. DidMatTech 2005 OA ET T AT A 1T A dikeizly 0 OARAIT
vO OART r2B05. QET 1T £AAOAT AEA AT 1 E[19D&AMITGT pAA OO
CDROM[20].

Konferencia XIX. DidMatTech 2006 OA HPOOL OAU EITTAI A TA
JSelyehow 1 1 UOT A8 . A OAEOI EIT 1 £ZAOAT AfmE OA UI
i AOGépdblky. ZET 1T £AOAT AEA AT 1 A[2UAAT U 11171 COA
* O A E kohféréntla XX. DidMatTech 2007 OA ET T AT A T A DPEAA o.
fakulty UPvr.c mmmtx 8 . A OAEOT EIT 1T ZAOAT AEE AT HAIT E
garanta konferencie. Po dvadsiatich rokoch garghE A BOT £8 )1 ¢8 * U1 A
DOAOUAT A CAOAT AEO POT A8 )1 Cc8 6A0TTEEA 3¢
OAc OEAE OEOPET U8 371 ¢éAO0T A OA OOAI A POAAOA
OLAT OO0 ET 1T £ZAOAT AEA8 001 £8 301 £BA KAz OOAI

AT 068 0071 £ZEI 11 OAE CAOAT GOU [AfEikorEdedAT AE A
AEA AT T A OUAAT U AOT EARRHI24 Aj elékironitkg QA A£E A h
cb2/ -h DOEéT i Al AEOCOITEAET OAOUEO Ui OOAOL

Konferencia XXI. DidMatTech 2008 OA ET T AT A POOL OAU T A 1 U
DOAI EEUR T A DPEAA 6UOI EAfEgeH EJ008.Uroutoltaddi 1 A  %C
AAOAT AET O OA UA &Y ABEMOAGTAERA $EG-MEO4 ARE EIT
V4. ZET T ZAOAT AEA AT 1 Ok R3] bdvajiklihanopoBrafid A OO O A
126, 27].

Konferencia XXII. DidMatTech2009 OA DOOL OAU EIT T AT A T A DE
verzity v Trnave vr. 2009. ZET T AZAOAT AEA AT 1 ARHUAAT U 1111
Konferencia XXIIl. DidMatTech 2010 sa konalaw.c mpnm 1 A DEKRA 2 AAT
Pi 1 UGAAET EEU8 3DBIi 1 O1 OCcC hinyfutmedolodii Eksdiol T A OA
atacjivRadome ZET 1T £ZAOAT AEA AT 1 A[2®HUAAT U 1111 COALE
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Konferencia XXIV. DidMatTech 2011 sakonalaw.c mpp T A DEAA O0AA
univerzity v Krakove. Zkonferencie boliOUA AT i AOA ET H30i31] 111
aEAE Al AEOOI T EROMU OAOUEA TA #%
Konferencia XXV. DidMatTech 2012 OA EiT T AT A T A Bcelyeo 51 E
vti i U0Ldn@dc8 : UHOEOO 1T AA Pi O POAOUAI DO
" AADA Okofiféieénde b: 1 OUAAT L UAT [3]] ddde mbrio@&Gi© AE OT
(33, 34].
Konferencia XXVI. DidMatTech 2013 OA ET 1T A1 A POOL OAU T A
West Hungary v Ué @.B01DZET T £FZAOAT AEA AT 1 A[BRHUAAT U
Konferencia XXVII. DidMatTech 2014 sakonalavr.¢ mpt 1 A ®BAA 50
uci. ZET T FAOAT AEA AT 1 ABG&UAAT U 1111 COAEEA
Konferencia XXVIII. DidMatTech 2015 sa konalaw.¢c mpu T A DEAA 2
skej univerzity v2 UAOQUT x A AET O1T éAO0T AOIEEIT AARO
T¢AOOT pEI O A1 A POADEDOADOCABAMD BEDEE BAEDZ
OAE DPORILEEVAEE
Konferencia XXIX. DidMatTech 2016 OA ET 1 Al A
1

)
I

oL OAU 1
AT A OU

%E OOEOA ,Budadd HAKE2016 zET 1 £AZAOA
monografia[39, 40].
* O A E koAfé&réntla XXX. DidMatTech 2017 OA ET 1T A1 A 1 BRT 1A
OEAE O1 EOAOUEOUS8 : UHOEOO T AA DI O 1 EOAI
DOAOUAT AE 1 ET ECOGOAECOHAGHE 10100 ®OH ABAAUIKCS 0 A
aprezident SR, jeho excelencia Andrej Kiska.&zl T ZAOAT AEA AT 1T A O
grafia[41].
VDOEAAAEO OOAOAE AOADPU T A EIT ZAOAT AEE D
UOAT LAE PDPOAAT URAOA&IAOR OPAEEITAIEOT AT ép POA
DOAAT WWOAEE 1O AE ¢ AOOEAAE ET 1 ZAOAT AEA8 21
i ATT OA7 OHAOGELAEh DOAOI OA 1T AT AAUpI A 11/
vbl AT UOT UAE éAOOEAAE ETAIABRARIT A H p BB ESDAAUALL
OOUAUAI A AE EAE zDGAEKI OOARAD & red E AAANEE pc EHA
UOAT LAE DPOAAT UHAOA¢T O OLbOEA ELAEU |1AB QAREE I
d8 6ACEU ORéHETGE ®ORNITAHAT A QAEA ABEDOAE BT @
iTTT COAEEUAES
$1 OAAT O DI UOAT L A HriebedDltrtbj Bteph faddilii doc. 1I6A O
3UTATO 1 AAROONK setyghber 1j150108 RAMOUEAGME- 4 AT 5
Anna Barska, prof. dr hab. Tadeusz Barski (obajdniwersytet Opolski, Opolg,
DOT £8 ")il EA80 heSUH)OBoA @ habHenryk Bednarczyk(Instytut Tech-
nologii Eksploatacji, Radon), prof. dr hab.Henryk Bednarski (Politechnika Ra-
AT 1T OEA EI 8 +AUEIN AABEBRAPOOEROBEDHDAECAAS 7¢1 A
AUUE j!' EAAAT EA RATAEANAREARDS A¢)hbfObgE " OA
b O

PO A
AEA A

Pavel Cyrus, CSg.51 EOAOQUEOA (BOONAZBA )+ GBI 164G (MEEhE |
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Ol EU HEI 1T A OAAETEAEUR +1T AEAAQh AT A8 0AAA
1 AAEI/ BT 1O OAER 1 Al AERIUATA Opd Gih  $BDGN(Tr@e0 E)UIhC $
¢EAT OEA O1 EOAOUEOGA 1 AgAT AIOBAA &£ QuidadeiEBDRE 4 C
1T OA UAI hADT BEBUAOT)RmdA d bel. &Aldemdr Rufmianek
(Uniwersytet Rzeszowskh 2 UROU&Xx AE 1 AT 52qQh AT A8 O0OES$
# EOUOE A h prdf.idehab;. Kadinildrz JaractAkademia Pedagogiczna, Kra-

Eek 1 Al A EdplofARNDA Ka@liKapoun, CSg./ OOOAOOEU O1T EOGAO
trava), prof. dr hab. Grzegorz Kiedrowic£PR), LajoKis-4 € OE h(& 8 E®H 1 Z A

roy %OUOA EBiUU Al AE 1 AT &+%wqh AT A8 O0AAA$OS
DOT £8 2. $08 $ATEAT +1 OOAT AAh # EDDARS T ADK
1'AT 5+&Qqh 2.3%$08 *AOI EI A +iB\BysrBANER 51 EOABU
UMB), prof. dr hab. Krzysztof KraszewskiAP), prof. RNDr* T 1 EOO + OAIl DA
0OE$O8 -EIATA +01 Al O1 OUh #3A8 j50Qqh O0AAAS
tav, Bratislava), prof. dr hab. Stefan MKwiatkowski (Akademia Pedagogiki Spe-

cjalnej im. Marii Grzegorzewskiej, Warszawab O1 £8 , AOO , ET1 AOOOEI
Institute of Education, Stockholn), akademikf O A £ATj 3,1 OAORT OEU AEAA
OEAAh " OAOQCE®I AQARDPDAKEAEQSE(ARA E BRipefzkhFE 1 EOE L
Libereech AT A8 )1 C8 } AODEKEDOEEARADOEASABBABOAI AE
TU),AT A8 )1 C8 & OAT(Univéizk&EKardovarvPréhi), prvf3 di Bab.

Maria Pawlowa(PR), doc. Ing. Pete® 1 T E AEjL-hE #BABAOOOOT HET 1T O
$08 : 11 @bifersity bf&@st flunganh ' U& OQqh DHOT A8 AO EA
(PR),proE8 2. $08 " Al T O AO 2EA¢AT hj 8D0AB | BAR
| UAQh AT A8 )1 C8 Ipahaddd @ Of 3AQA A Oh LS OBT £8C
$03A8h wWEI ET OEU O1 EOAO6WE O RdSammhArgvel AT 15
Oi T EEA ,2&iomEr Q8D 0T £8 2. $08 [/ T(WBAdprofe AAEOL
Dr. Ing. Walter ETheuerkauf (Technische5 T EOAOOE OR ON), profCdh O1 OAE.
EAA8 ET I8 +AUEI EAOU 51 AUEAEE j)sploEIRgAOOUOGA
Karol Vasilko, DrSc; 6 UOT EU HET i+A AGA EEIAEDE Wojcfech

Walat (UR) ad prof. dr hab.Feliks Wojtkun (PR).

Predt UHEU BT UOAT LAE DOAAT UHAOAc¢i O bl EOUI E
Op OT UAE | ARABEUI BODEABE: | AOAOEUI 1 @atedl AT 1
OEUI U TA EAETAQAUBAREIEDOI ABDOEWLKRUE | AGAOEU
DI T UIT O A IBEAOEUI QORGAWIT VBRAKE LLAE OAAET I
Ol AITE AEAI AEOGOEBELOT EBAOhT EDAEADT ABECEA
TT1CEARh DI AUITOU OAAEIDI ICOABOOEDDOAT AL
I AOT DOAATURATE T AT A 1T ADIOBATION ODUTIAE AT AC
aEOAAUR T A BOT ABOBARA VvEetyinddtoblévaikwkvality,

OAOI pT TGOAAG AT OAlI ECAT AEODS
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5- AAUET UOT AT L DOl OMATAEAUAREITAT ALAT OU E
DidMatTech

| EOAT OAAAAEITEIAAORIMAMIERA 1T A UAAAUDAET OAT ¢
PbT AEA¢Al AE 1 AAUET UOI AT L DOT COAITOL OLA
ot O ET Oh éAOT 1 AT DIEAEDI HOA ORE A DI ¢1ALAT
AAOAT AEA8 : 1 OOUI UAEpPp @alAMEITOCAT EA TUARA 1 I &
Mgra [/ 1 AOAE (UKR) fré.Eihhabt BeArgk Bednarczyk (Instytut tech-

nologii Eksploatacji, Radony, prof. dr hab. Henryk Bednarski (PR)prof. dr. And-

rU0 " AT AUMEROEO3A8OUT A 51)POADPDEASHh 7 EDARA
i EAOU "EACAUUE | ! EAAAdE RND2 DihicE A0 A i ETO&IU,
j 0OOAHT OOEU O1 EOAOUEARABOAHCOh* ARIPREOCDAR
prof. Ing. Pavel Cyrus, CSg.5T1 EOAOUEOA (OAAAA +0U1 T 01 @
0OE$8 j +AOT 1 pAEA OT EOAOUEOAR 20LT 1T AAOT E
Ing., Ing. Paed. IGIP (STU), prof. dr hab. Waldemar Furmanek (UR), gkadb 8 : 1 1 OC
(1T 00U O BAE OGBS Urjivesity | Bidapes}), doc. PhDr. et PaedDr. Miro-

O1 AO # E OU O Brafhingi di.l8c. \BadirgphO d* AT A¢ AREEAS OEANS8 A
Ai T EAh , EDPOT OOEL - EEOI UHQh &poi ADr.K&® EAA
doc. Lajos Kis4 8 OEhj ®ESBAOEUUU +UOT1T U 51 EOAOOEC
UUOUOBT £ +OAOUAXxOEE ! 0 QRUPRATABS 0AARGD 86 i*
, AAAARSTOOmRS 8\ 1 A8 ) 1 ¢8 (TU) OroxBPiaedDr Hodel Rabelkat 3 A 8
0OE$8 j0o5qh Ai AgA®Os
%l I AEAOA 3A¢CAOA jo02
0AOO 3EI é1j0%BNN ABO03A88 - ERWYAMc. 16gAgaA OA h
£ OOADPAKG +RIADB A8 S$SEDI yi ¢cs 7A1 OAO 4EAOGAC
Braunschweigdh AT A8 2. $08 (UW9Y),ipi @8 4 DEE DEAKBOI
PhD.j $ OAT EAEL OAAET T 11 CEAEL pif IAROKabiVah $0O
silko, DrSc.(4 AAET EAEU OT EOAOUEOAh +1T HEAAQh DO
d prof. dr hab. Feliks Wojtkun (PR)prof. dr. rer. nat. Horst Wolffgramm, DrSc.

(Martin-Luther-5T EOAOORGAE Gf8 (081 EAAAB (WEOQODED : O,

OT CAOU 8,ipiofGdk pO.E OU N
h Al

(
q fpded IGP(UPB DIl IO OT p C
A
8

OUT A 51T EOAOQBOBIHADAEABABDT OEA DPOI COA ¢
TUOITEDO TA GLATAMIG AAT U1 Bdq¢ANERRIHALEOR E
al AEI R POE AOOEAEh T AUUOGEOI AE 1T BI1T AT O1T O
AAUDPAeT OATE OAIiE AOOI OEQS

.A T OCAT EVUUVAERUEIRICERAODIT RAERcAATT AE 111 EI
TpET Oh EOT OLI AU Oi A OEAL OAAE OUEAAOQE]
AHOT AEA TAOI T LDPOEA OUI AT T OAT OHAPELBEBGhOR
EAOEI E [T Ei T OEAAT A Y OEI EBAOET I K Alijszih®AAE O
#UAEe&T OU j5*3Qqh )i OEAE &EI AAA j5+&Qh -C
: OUAT A (1 ADpBET OBAhOE£B8ABI ¢l T EI OPI AUOOEA 5
slaqh 0AAA$O08 -EPHBOQAOC2*4DBh: AB@B)ED.+ OAp
7Al AAT AO ,EA j52Qqh $08 wl I AEAOA -d&OOAI /
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PaedDr. Jozef Pavelka, PhPU), praE8 ) 1 ¢8 " 1T EOI ESPU)profl AEUUE

AO EAA8 %l I ADDODAES3 AOA GA Ajg@R )M COBA B 13ACEIEi8E £

T UEOUR (TUWE $ 8

6. AEOLUT Ai T AERHEA DI UEOpOA EI 1T £ZAOAT AEA

. AT AT AE OE 1T UOI pi AR LA Al U1 Al AOBA .

zAT OEAET OOL AE T OPAAET 08 00AOT OQL AH ET O

pi UEOp O UAE Ta/a KoddieAdi osighiOvhadrioten®m ob-

Al Ap 8

{ Zameranie konferencie. Zajednod AEOL UT Ai 1 AEApAE Dl UE
AEA 1T AT AT AE PI OALOEAT A EAE OT EOGAOUUIT

i 61 1T OAT OL T A UAEéEAOEO OAEh LA aEl 1AC
OEAE Ol ET AE8 $1T AOU 1 AOAOEUI T OWsoUUET AA
EIT EOAT EOT U AAOEUAEA UI OOUOAEYT AE Al 1
tami.

7- O1 OET AAT @il Ai0d1 &€ A ET T £ZAOAT AE Atedh-A AEA/
i T18CEA OI T LPOEA TARGEN 1A EH U GEAQ@IAIT PA EEE
UOLAET OOIEO AOOApAEDS 511 LDOEA OHAE
EOT Op TA TAE TELO POAUAT O OAT OLOI AAE
q01 0O1T T ALEOEA THEAN IEQTAENEAET iOAdidid 1 1 € CE
OAAET T 1 &8 CIEQOAEAQIAE AROAT Ol ¢eEAAE DPOATE
¢ OAOEAE AEOEOEOUh 1 AET TPAEAIGWHEBICEGUOT Ei
TTOih OAOT1 0éli 1T TAETT OOEEAR8AAOI EUUAER

T00AAET A T A OAAAARRT 7V EI O CAAEPALEE BDI .
OAT é1 LAE UnhA publikavabie D AA A OAT GO VA EUAAANIEA EAH b £
ET £ Ol AéT LAE UAOIT ET AE

9217 UAp ORT EAAAT EA DPOIT COAI T Oi Eh BGIOAOOO URA
AAUPAEOEA OUT AOCEAET ObPI EAT ERI WACIEAE
i1 AARABAEABAO
ﬂzTUHpOATEA pi 606 ODPI
OAPOAI EEURh épi OA Al
AEO OT EOAOUPO Wi OEOPAT EA

1: pOEAT EA UA Obil O OCAT EUU
randav" OAA®RA AEOT OU PAOOp 1 AAUE
OOAOT OT i 1T AOAAT A8 . AOBURADDE
PEOI AT AE 401 AOOEAE O1 EC

—)

o —
— Q¢
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150 T LTATEA nET OAADPT T AAT ¢1 ABDQ i T § AGDDI
EiTh EOI Op OA EIQBAECAN LAAME AIGA T BIOG [ A
TAT T LAEQ AEOI AT O mWOAIADDIN AT EIAOT AAR T

VET T £ZAOAT é1 LAE UATIOT pGA AEBAE A

E A
TAEIARI @ EOOEIARBATD T ET T HODBEE O AR 1T 1AR

CAT AOUAEA T eéAOOT pET O OF EAUUET O b,
T EEUEEODI @atdinskom jazyku.

07T AOOAOT i UOLHATEA AEAABEGEAAERN B HIGG A
rencie aOAAET EAET ET  UAAAUD DOIDAMA A E IDIOCAAS

DOAAT AGAUOART DAE EAUUET AE OA OOUOA
UAT OUMIECA Ex OET A8

6 LUT Ai 171 OTUApPOATEA 11T LTT OOAIOBHWEERT 4
AEAE Ol B&SAOUAIVEA EI EGRAOADBEPOKROI OAT L
10 OAUAT OUAEA A OAdrok kdhferendieO ¢AU IENE ODT AT U
6AOOE AEOBUITAE EIT T £AOAT AEARh EOIT O1
renciezl EAE Up OEAOAET IEDGH 108 WAETAA A E ADTAE ¢
omieste, vEOT OT I OA 1T AAEUAUA8 01 OALOGEAI A
zZvVAT EA T A Eil ZAOAT AEOGh Ai A AE UA DPOI ¢
1. Ai Al AE OUOAOOGAT A OBBBPEI 1 WADDBODLEAET ¢
47 OOARéEp LA OE DPOUAA OO BEAEEEEI EG)]
OO0i EAE POUAES

131 AEA TOQATEUUOTDT@H@@@@&@@&WW@Aé

stavenieHAOE HOE T ETUAAAIUDIAEED AA T ¢Bkéjiny. T AAT
EKF (teraz EKU)v Egeri ako prWJpublikovalavAAOOOAEOT AE AE §
filyT ¢ AOOT pET DE Eh T BHADIAD OT O liné Aalriternée) OE A
UAAAUPAEGET A OEI O1 OUT 1TBU AD QAOH IALA ¢AAIOTAT
cieal OCAT EUT OAT A T AUAAOQOAT OOA¢Ti 1T OECE
AT T Al AOGEU 5RAPOAOUBDGA Arizbval&kbmeteh-U 1 O
cuvDbOAAOGEAT T ¢1 VEAE AGUIARE AOUOOT PEI O1
zbor. VOUI AE O1T ¢l i ET DPOI COAI O UT OCAT EU
mesta,vOl EAEAAE EOI Oi ET OA EITAI 11 EOQOI
zita vRzeszowe spojila svoju kordrenciu si O1 AOT & L EOT O1
prof. dr hab. Waldemara FurmanekasE AE OUI AE OUOOY PE
El 0T U O7 Al 08 540U WIA ASAITUBDOVEEU EEO D OAA T EET
ET O O OI AOOT LAE OAAAAEL AE Ratldh@®kdDEOI
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TOOABOBAET Li UAIi AOCAT pi8 5*3 UAAAUDAE]
COAI &6 DPOAEI EAAEO EI istaoméTkiOEBED ATT OEAA EE
pevnosti.

7. AEOLUT AT T AEHEM ARNUAQGU Wi AoUu ET 1T EAOR
Tech
OLEAAT AE ¢OAOEAE AEOEOEOA OA 1T AAU bl OA;
01 AOp EOIN ZABAT AEE S$EA- AC4AAES8 .HDODIEWNOEI
T AHA POAAOAOUAOEA8 . A EIT ZAOAT AmiE DPOAO
AOAT E AE TEAEOI Oi 11 0i8 50UAUATI A EAE E
oLi TAEOEAA UUI ALp TA AOATATT OOE EIT T £A
OAAET AET EAEAEIARERDIT BT7Ad APAA ATi UUI AoL
11 AOT OU AEOAEDI pRBI ABABIOApBAOBAOI OU A
ET O ETT £ZAOAT AEA DPOE AEIOA RLAEAO AT ET O WAOR
OEAAAOLAE DPOAI EEUAEp 11 AOGET OEIT 8
Dvojkonferencie. . AT OOAAéET A OA OA® QAIAE VAEAE AOTE
AOT EET T AADRT AEB®GT AO OAEAGHT AT OBARO AT AAEE
EAI A T OCAT EUT OAT 8
9 11 AT OOET .PABCOEAREUBAOIT EEOIAIET EILENE AD Op .
OPAOGET AE AT T E DOAEI EAAT O@& OOREeHEAT ART
AT

=l

OAOEUN didaBOBAEW T OEAT O OAT AE EI 1T £AO
1661 8

10 OAOAT AEROBEIARIERIBSCOAZLZEAELAE 1 AEABOABI ORA
siviselisOi I T O POpOPAABOA ARAAT ODOAT A POp(

-

Ul'L POpEI AA OOTEEI EITTAcCIiin AT A AE 1
gram.

1. AT AO0T OOOAAT HET 1.0%p1AEA RRAIGE UGDA O GisH E
AT HET 1 OEL AE tdAIOE UVORE IOTTOADIAAOEAAEAE T éA
1. Ay I 11 AEAI El CikasBA B OD ABAIUAB ¢é AO0OI
vedali norme STN ISO 690. Nezriedkalv E AE ’A ELAAT E DI OET T
poradie arok vydania, ISBN. PritomsaV AEAUT AE DPOE AAOAT A

6AO0O0T 1COUIALBI OETTi 7T AAEA8 .1 01 A éAO0O
i 01T TA TPOAOBOPAEAAT BB QBAAHOTUAMGN] B ACD Al

AUOOI DOAOUAOEA EIT A& Of UAEASB
16 AAAAEU OODABDEENA ST ¢ AOOT pAE 1T AT EAOOI
ET T £ZAOAT AEA DAOAOEN EODEh T AUOAU nOAAAA
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.EAEQOI OLAGOOEKQUOATI A 1 AT DPOE 1T OO01T OAT E
OAe AOT LAE OOOAOT OOEAAER AA O7 AE OA
T EAUA AADI OLAEGT B DAADRP BT OEAET DOAA
vokvDOp O1 OAT AE OAEAEES | -AAIORR AlEAdoD DAV A
i UEAET OA UAOAAATEA OOIEET DPOpODPAOEC
VOAEAEUAE OEI TRAOAGAAGHT GG LAUWOA UAEO!/
ET 18 30UO0A GREAMIFUAGE hAQOET EAT ABDAAITUF
EOQOT Op OE OUUETITA O1T AEA Di Ol OAEUEéT Oc¢
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6 UABBD2° 17!
Abstrakt: | 1T UT AE DPTEGBIAAIUDIVAGEAA OLOEU EOUO

vi AGAOEUI 68 0OTAQUIEIUI EBAI AED&EADREOOAUEBAL

vi AGAOERIEIEAE OI EOC 1 AOOAAET | DI BBAET OC
sOOA QI O Qshapd inémbry alloy, O T L BOEP HOAUAT OT O.

Ui il & O AGODIGEOH h UUDEDT 1 OOE IGA ORDII i (

TpAE Ui nal UAE UPIijOT AATLAE | AAEAT EAELI
DOEA OLOEO OAAET EAELAE bOEIAREDIE AEUGLEE

OuiAAEs 6él ATalp OAAEOT 1 AOAOEUI i Al

OAéeT pi DI 00T Al 1 OA K@pAkEp Ap UUEAT 1

+1 pél OU ADAGBOAOT O Orechndlbga, OP A 1, Wrgstal p

I EAEi OOOOEOOOUS

ISSUE OF TEACHING THHNOLOGICAL TOPIC TH
CRYSTALLINE MATERIAISTRUCTURES ATTRIBUES

Abstract: The paper deals with the issue of teachintechnological topic the
Crystalline Material Structures Attributes. Sometimes the pupils understand
with difficulties relations and structures of crystals in materials and their in-
fluence on technological and shape characteristics. Materials Shape Memory
Alloy enable to present obvious change of characteristicgnot only in direct
connection on temperature but also at temperature changes caused by me-
chanical stress. The topic also enables education of technological principles
using these materials in technlogical systems. Integration of these materials
in education in all types of schools is distinctive innovative move influenc-
ing an interest in science and technology.

Keywords: shape memory alloy, technology, education, crystal structures.
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12 O1 A

6 LOEA EOQOUOOAI EAELAEE OOOCOEDIOOAEP OFHBIEBUIO
LEOT O0p PridAEGHODE BSEA6 L OEA EOUOOAT | EA
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Hpi OT URADIGAALHOIAI Oi i AOAT OLOEA EOUOOAI
6LOEA EOUOOAI EAELAE OOOOEOGOO EA | OEAT O
TLAE 1 UOAE EOUOOAI EAEL ABAROERARI OTL [E AODIA
Tpi eUOOEA | AOT IiTjBAELN | AEGIODO hOIET I Oij e U
+OUOOAI EAETi OOOOEOOOU EIT Oijh EOT O POI O,
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vbOi OAOEAA 1T ADPG8 Ul AOGi h OOGpAOI h PI AGEI
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113-1! [ AGAOEUI U OA OLOAA EOQOUOOAIT OLAE
Kovy sOOAOT 01T O PAI AOph T UT Aél OAT i EAET 3
OOOPDUDOIKAp OAT i1 8 2A1 AGEOIARAT AI OKAE Kiidad
DAOEI AT OUT OO DIUGATEOpOBAAE AEAEL AE AGDPA
OEO8 %@PAOEI AT OU OiTLPOEpP LUEjI p@AUI 1
EUAT OLAE 71 éET EijsuBerplasticityA OAOE U ij A
*AET 11 OEOAéTp OOOODP Pi OLp OUEA TEELI AL
AOUOAIEOBOAET p JGAD I H AR Ormduddi®dU 1L p EUT p i
OOAOO EI OOI T O EIl ElpéAs wWUAE EOI O OUU
AT TETAUOT pET OOAOOKh AAU OUlij8 . UOI AZA
OA Bl AEOQOEOAAE OQOiOKETE pEIAP é DDHOADIO EUDOOIEA D
OpAAEOUO 1 PAET OAODS
4AT 01 EAO OE LUAE T AAT OAAT O O6UOOAOI E
EOUOOAT T OO1 A GRHILIEQWOA 3-1! | AOAOEUI 68
20 0AEOEAEU Agbi UEAA POET AEDijturmatd OOT 1 O
OEUIOOAOI O1T 6 PAi ndp OA OLOAA UUEIT AAT p
%EAEO OOAOT O0i PAI AOE EKI B WILAIEOAODAIGEL
AT AT L AEAES 10 LA AO®jRT ©F OBDODI EE8 4
AUl A Dl B0OOirocd 188 Adiikyl zfato Hkadmiul h | O# A8 6 C
OLUT AT O OAT 01 EXRGAA Aokulio hO AR AA Wa OAT «
Ol EQEITTAUUGEMIE [EE4ET T 1
00i AEAEOCEOI p OLOEDO O ET OI O deod 1 UA
O000AéT pEI A@GPAOEI AT 008 6NUVEQGPGTI WAPR@EAK O
monstrovat na plastech. KA1 Al AT OAOEUAAE Oi i AOO 1 UA
zbi 1 UAGEUIT AT OAOAEOAT UOOA |} bedawm®dO Al AEANE 1 1
zEAATT OLOT AT p HAOLA8 4Udbil DGAAI AdOU OI
TA OAPip OIOALOUGADPT | OA OEAI T EI DGAAET A
i O TGA®EI T 6a OUT p8 -ijLAT A PIT UI Ol OAO OA
OOAOOh EOAOIT UPDPIiOI AETT O1 EOGI p DI OOph
EOGI 8 *A O AijoOl AAABREGLAS POOAAKBAT pBAI A
RealizacepD OE O®IOAGH Oi DAl A OE LAGE Wi AOE DWIT1CE
OEAET O OEUUET O LpEUHAOAIEREH T 18/OAEd AL
OOEAET DAAA Oi T LDOEp BDAWADIEE N AIGGAKIAIT pl
OOORIEGET T 1 TAAT HpoUd. AET Oi | AOGAOEUT U EA
[3].

1.3-1 AOUO UAEEQOEIAAREGE ¢ AWDDERARERZOE

OAT LAE ODPI 1T AE OAER AAU PAINMARITIT AL AOE
viz fotografie (I AOQUY.AE »p
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2. AEE@T OAT L AOUO OI T LWARGAEAITEAR AN EGED
AET T OATT O OLOT AAAT 8 4A0ID#BADPI T OA OA

3.0 UAEGUOp OAEEDPAAEEDARPA DAKOBAAIT A"
pi 11T GATpi AT O1 Aus

4. $0U00 OOIT 11 pliAOAIG IODTANEEGA 1 OO0 OOAOI O

5. 3000 OUEAAOEAAR Pi OULpEUIOA bji ®ORAI IEGA |
al ijLAT A PADILPIOOEOAAE A£OT EAREDARTAEDO
al UA  EAE T EAT OI11aA OOAOI OAO8 01 UAEG
OAPT A OA OUOOAOOBEA Al nl APOI COAI T OAT

T

/I AOU :AEtricesA UA £ZE@1 OAT LI E AOUOU HIT L

4 AT OAGEAET 0OUOORAOI AT p DPAOCOAOUETP OijaRAL
EOQUOOAT T P ADGPAREUC QS8

214 A1 OAOEAEU A@gpbi UEAA EAOI LUEIjI

Kovy,Il A EOAOI EADADEGBEA | AGAOEUI U | AEp AOT I
OAT T OLAE 1 GpLAE8 4APAITi UDOAAT OUT p On
OTAEApPpET OOAOO O1I OUOOE OAER LA BPGE Al
dopolonsl AET AT Ap AT AO®AP » 40 @il ppAOAHD EOUO
3EIT Oi OAUAU 1 AUE AOT 1 U #dhBstitpU OBIDGIEN O OF
TA OAPi10figqh AAU OA Ai OGAT A Al Oi EOUC
TLAE PI Aipl AE 1T AEOEI ATAEAP8 ARDOOOAADO
EOUOOAT EAEi [ GpLEU O1 EOGAI UIiAT U O6ADPITC
objevenivAAl Ap AE Qi BIGEG:UABJARLT U 11T OAUR OOA
I AEAOCOEA UEL AB® OABINI, CUMMN NiTi-E@D NiTi-Hf

al TTET AAI6HARET U OUOlI O1I EOET U DPAOGp Al
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AZURE CLOUD TECHNOI®ES IN
COMPUTER SCIENCE ENNEERING

<OI3l: 1 hs* Ok O6h) #3WOEHU

Abstract: Nowadays, it is increasingly justified that there is @reat potential

in developing cloudbased applications. Taking the opportunity, the Faculty
of Informatics at the University of Debrecen has launched @urse titled Az-
ure Cloud Technologies, which provided students with deep insight into the
features of Microsoft Azure. In this paper, we would like to show why it is
important for students majoring computer science engineering to become ac-
quainted with these technologies. By introducing an Azurbased applica-
tion, we show how we can combine the knowledge of the analogue and digital
electronics and programming provided by the computer science elewinics
program with the framework provided by Microsoft. The presented applica-
tion is aJavabased image processing software for Android. We did some re-
search on image processing, text and shape recognition, using the potential
of cloud computing. The apfication is capable of recognizing characters that
occur in aphoto taken by the camera, and it can even calculatédhandwritten
mathematical expression. In this paper, we present the application in detail,
show via this example why it is important to inclde these technologies in
education and how they fit into the computer science engineering curricu-
lum.

Keywords: cloud services, Azure, image processing

1 Introduction

The application developed in the project spectacularly combinesé poten-

OEAI T &£ -EAOI O1 #0860 A1 1 OA OAAEITT 11 CE/
AOT EA PI AOA&EI Of AT A OEOO AT 11 AAOO OEA
the area of computer science engineering. Our goal was to reveal the benefits

of including these technologies in higher education, as well as to show how

useful these technologies are if we want to adopt software requiring high
computing power, even when using devices with limited capabilities.

1.2 About the application
During the project, amobile application for Android platform has been de-

OAl 1T PAAhRh xEEAER AU [ AEET ¢ OOA 1T &£ 1000
ages created by the camera of an Android device, detectitgxt in the image,
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and solving mathematical operations this way. As you can see from the prob-
lem outline, text recognition is itself atask demanding so much computing
power that, albeit not exceeding the processing power of simple Android
device, isnot enough to provide agood user experience.

2 The operation of the application

You can see the operation of the application in figure 1. The app is able to
take pictures using the camera hardware in @hone, atablet, or any other
devicerunning Android operating system.

The pictures taken are then forwarded to the Azure servers, where the ap-

propriate system makes the required computations and informs us of the re-
sult in various forms.

Azure‘ f
Mobile f: : |

Services

3| Azure Mobile Services Portal m

Android Consuming
Azure Mobile Services

Figure 1: The connection between the Android application and Azure services

2.2 The Android application

After starting the application, the user can read ahort description about the
appEAAOET Th OEAT AU OAPPEI C OEA O" % ). o
pears, which can be used to take pictures. We used the Google Camera API to
access and manage the camera. The interface provides us with full software
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access to the camera hardware of aindroid device, i.e., we can make use of
all features of the hardware. When the user finishes taking the desired pic-
ture, it is returned to us for further processing.

[ Capture

Reques!

par ) ! Camers
CaptureSession

outputs

Figure 2: The architecture of the Android Camera API

Besidescreating the pictures to be processed, the other main function of the
application is to evaluate the results returned from the cloud and to perform
the required operations based on the results.

2.3 The utilized cloud services

We used Microsoft Azure ComputeYision API to process the pictures taken
by the user. This interface provides ot of features, but we only used amall
portion of them: the feature for detecting text onthe pictures and returning
the detected result in JSON format to the calling device. Besides this, the API
provides pattern and face recognition among other features, so we can say
that it offers agreat number of possibilities.

3 Conclusion

The project has fulfilled our expectations. We managed to get acquainted
with the features offered by Microsoft Azure cloud services, which can be
used for almost anything in case we feel our hardware is not enough for the
intended job.

In earlier times, whenever we wanted to create aoftware requiring high

AT T POOET ¢ Pi xAOh xA AEAT 80 EAOA 1 AT U
success of clouebased computing, as it provides tools accessible to anyone

ET OEOOAOQEIT T O xEAT 1 0Owestdbk Orsadidhattéry. D A O £l
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Since students majoring computer science engineering learn aboutl@t of
methods requiring high computing power (e.g., various modelling and per-
formance analysis procedures), it seems obvious to include clodshsed com-
puting in the curriculum of this program.
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SAFETY ASPECTS OFBGAS FACILITY OPERADN
Alena( ! £ +/,6&1! $ 53K

Abstract: The paper deals with different hazards resulting frombiogas com-
position and biogas facility operation. Attention is paid mainly to the explo-
sion, fire and toxicity risks in relation to the particular biogas components, as
the major hazards which can arise in case of the biogas leakage. Within the
issue of he biogas facility operation the key attention is paid to the questions
of their operators and management competence, education and training

Keywords: biogas, hazards, risk factors, safety of the biogas facility opera-
tion, competence of the biogas facilt operators.

1 Introduction

Biogas generated from locally available waste material seems to be one of the
answers to the energy problems the developed countries are facing all over
the world. Biogas represents aalorisation of wastesand can be easily pro-
duced for agreat variety of its applications (in power engineering, heating
facilities, transport). Because of that it has becomefast-developing energy
resource and biogas facilities have become commonly used in all developed
countries.

Although on the one hand, in comparison with the petrochemical industry
damage levels in biogas production are low, on the other hand the number of
accidents in both largescale and small biogas facilities widespread in Europe
EO ET AOA ApOEAKDek] 2016)U\BHereas the history of the biogas
production in the industrial scale is relatively ashort one, there is not much
experience, mainly in Slovak conditions, with the safety of the biogas facility
operation and the risks corresponding toprocesses of biogas production
from biomass or waste are still too little known. In relation to the biogas fa-
cilities, different hazards can occur, but the basic, most significant are con-
nected with two main properties of the biogas which are its combustility
and toxicity. That is why the methods for risk evaluation are/should be used
to reduce the likelihood of accidental events and prevent damage to property
AT A AAT OA Al 1 1740 AEA OUEO & & mjwdE U GOA E |

2 Biogas components

Biogas can be produced from different biomass and biodegradable wastes
(agricultural waste z residues from agriculture, manure from e.g. cows, pigs
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or hens and chickens, industrial waste distillery by -products, food waste,

waste from water treatment plants, organic fractions of municipal solid

waste). The used biomass undergoes indigester through an anaerobic di-

gestion process (bacterial conversion) in which the organic matter is trans-
formed and produces different kinds of gases.

Depending on different sorts of the raw materials in the processed biomass
and the used technological processes the proportion of the various gases in
the biogas, as well as their quality, differs. Therefore it is very difficult to es-
timate strictly hazards and risks connected with abiogas facility operation.

Although biogas is amixture of different gasses, there are two prevailing
components in this mixture and these are methane GHand carbon dioxide
CQ. In case of farm biogas facilities their content carange from 50 to 75%
and 25 to 50p OAOPAAOGEOAI U j - ACEAEEO GBA Wl B
2009). The other gases, e.g. hydrogen, aliphatic hydrocarbons (alkanes, al-
kenes, alkynes), alicyclic hydrocarbons, aromatic hydrocarbons, carbon
monoxide, caboxylic acid, water vapour, hydrogen sulphide, ammonia, ni-
trous oxide, hydrogen chloride, aldehydes, ketones, alcohols, thiols, esters,
ethers or disulphides, occur in biogas in trace amounts. Particular authors
state different usual contents of the tracgases. Ryckeboscha, Drouillonb and
Vervaeren (2011) state that the content of e.g. hydrogen is usually from 5 to
10 %, and nitrogen from 1 to 2%.

Each of the abovementioned gases, the trace gases as well as the prevailing
ones, has safety issues. Despithe fact, that the trace gases occur in small
amounts and their influence is rather marginal, they can increase the effect
of the other gases (e.g. their toxicity or harmful effect on the environment).
An exception from the stated is hydrogen sulphide §$. Although its content
in biogas is often very small (Ryckeboscha Drouillonb z Vervaeren, 2011)

in terms of safety just hydrogen sulphide and methane are two most danger
components of the biogas.

3 Biogas risks

In relation to the biogasfacilities, different hazards can occur. These can con-
cern the biogas itself, population, environment or equipment of the facilities
and can be connected either with risks of explosions, leaks of toxic gases, as-
phyxiation, poisoning, disease or corrosiomf materials.

The most serious dangerous biogas properties are its combustibility and tox-
icity. Combustibility is caused by the methane component and toxicity by the
hydrogen sulphide contained in the biogas.
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Methane is the simplest alkane, it is aolourless and odourless gas, lighter
than air. These its properties increase risks connected with its basic hazard-
ous property which is its extreme flammability. Explosive range is stated
4,4% 7 16,5 % (Maciejczyk, 2015). Beside the risk of the explosidffigure 1)

it represents also adanger of suffocation.

Figure 1: Biogas plant after explosion

(Source https:// tagnotowasteplant.word presscom/ gallery/ #jp-carouset795)

Ahigher risk of suffocation relates to the ther of the two basic biogas com-
ponents, i.e. with carbon dioxide CO As well as methane, carbon dioxide is
acolourless, odourless, poisonous gas. Its dangerous area is aboé 8f vol-
ume. The higher level of the risk of suffocation results from the fathat this
gas is heavier than air.

Hydrogen sulphide is acolourless gas smelling like rotten eggs and is charac-
terized by avery high toxicity. As well as carbon dioxide it is heavier than air.
When itis inhaled, it is poisonous. Its high toxicity cawes that also avery low
content of this trace gas in the biogas createssignificant hazard for blood
and nerve system:

150 ppm 0,005% z irritation of the respiratory tract,
1200 ppm 0,02% 7 paralyzed sense of smell,
1700 ppm 0,07% z respiratory arrest (death).

The content of hydrogen sulphide in biogas depends on the type of the input
material. Generally ahigher content of hydrogen sulphide is produced if the
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input material contains substances of animal origin. Furthermore, when wa-
ter is present,hydrogen sulphide forms sulphuric acid HSQ which is highly
corrosive.

Except hydrogen sulphide also some other trace gases produced by the an-
aerobic process might cause hazards, whether directly or after@mbustion.

To remove either hydrogen sulphide o these other dangerous trace gases
AOT I OEA AEI CAOh AEI CAO EAAEI EOEAO
0OGEAUI Ah ¢mnwQs

There are different ways of treating the biogas to remove the unwanted
gases. Each of the possible method has its advantages arghdivantages but
none of them eliminates the risks entirely. Moreover the risk of explosion is
always present at ebiogas facility because of the mixture biogas with air.

From the viewpoint of the abovementioned properties of the biogas compo-
nents there ae three major hazards which can be arise in the case of biogas
leakage. These are explosion, fire and toxicity.

Some studies have emphasized also the microbial risks of biogas facility op-
eration. To these can be stated the following ones:

T risks in the handling by the personnel of organic waste products,
1 risks of introducing pathogens to the gas systems,

9 risks for disease transmission from processed (upgraded and dried) bio-
gas.

Focusing on the health hazards the danger aspects of the biogas facility oper-
ation can be specified into the following groups (Maciejczyk, 2015):

1 hazardous substances (e.g. infections, sensitizing of toxic effects, viruses,
bacteria, acids, trace elements, chemical),

I electrical hazards (e.g. improper use of electric components, damape
electric cables),

1 mechanical hazards (e.g. moving parts of machinery, dangerous surfaces),

9 hazards of crashing of falling down (e.g. into pits, tanks or from building
and ladders),

1 fire hazards (e.g. hot surfaces, open fire),

fheat and noise hazards (e.goperation of CHPg combined heat and
power units),

1 gas hazards (e.g. explosion, suffocation, intoxication).

Construction and operation of the biogas facilities should be well monitored
to manage all kinds of risks. When working with biogas it is important to be
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very cautious. It is necessary to control, measure and monitor the continuous
and instantaneous biogasproduction with special devices. These devices
need to be reliable, accurate and lontasting. Prevention of people from be-
ing expose to any risks and checking of all equipment and materials (includ-
ing corrosion) should be realized with the aim of makinghe biogas produc-
tion and biogas facilities operation safer.

4 Responsibility for a biogas facility operation

As Maciejczyk (2015) states in terms of safety the-D-Prule is abase princi-
ple of the biogas facility operation. The I0-Prule declares ahierarchical or-
dering of the priorities of three basic components of any biogas facility oper-
ation which are technical and organisational safety measures and personal
safety/protective measures (figure 2).

Personal
protective
measures

Technical
safety
measures

Organizational
safety
measures

Figure 2: T-O-Prule of asafe biogas facility operation

This means that technical protective measures (e.g. substitution of danger-
ous machineries or hazardous substances) should be preferred to organiza-
tional measures (e.g. availability of standby equipment, inspgions of the
equipment) and the personal safety measures represent the last, additional
protective possibility (used when other protective measures have been ex-
hausted, e.g. use of respiratory equipment).

Basic technical protective measures should be inatled in the technical doc-
umentation submitted to the particular equipment by its manufacturer. The
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predominant part of the technical documentation should be operating in-
structions but it should offer also installation and maintenance instructions,
risk analysis of the equipment and special instructions for atart-up and
shutdown of the equipment. Operators of the biogas facilities are responsible
for storing this documentation as well as for preparing their own internal
risk assessments, safety instructios, work instructions for the maintenance,
safety manuals for e.g. hazardous materials storing or testing of the equip-
ment. Moreover they are responsible also for regular acquaintance and in-
struction of the employees about the safe operation of the facilés.

5 Conclusion

Each biogas facility operation poses different kinds of hazards. Designers and
manufactures of these facilities are responsible for observing and keeping
technical safety measures to minimize the possible risks and makieese fa-
cilities and their operation as safe as possible. It is automatically and natu-
rally expected that the designers and manufactures have an appropriatel-e
ucation in the relevant areas.

But on the other hand, in charge of the biogas facility operatiotheir opera-
tors are. And using the technology of the biogas facilities requires some
knowledge in order to control the particular processes. This means that also
the facility owners and their operating staff need to be educated and trained
adequately, andadditionally to that retrained as well. In this context upper
secondary schools and higher education institutions should consider and
solve such questions as the following are:

1 Are the safety management systems at the particular biogas facilities ad-
equate?

9 Are the risks of the biogas facility operation known to their operators and
managers?

1 What is the education required for the position of the biogas facility oper-
ators and managers?

9 Which institutions offer study programs and trainings for biogas facility
operators and managers? At what level the education of them is available?
Is this education appropriate?

1 What should be done to support the implementation of safety regulations
into the biogas facility operation?

1 What should be taught within the study progams, courses and training
activities devoted to biogas facility operators and managers?
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Abstrakt: 4 AT 01T ¢ UBAT AEOOADI 1 AT EET O O1 OEOEAAT O
momaEAEI TITEA DPOE DPOpPOAOA LEAEI O T A 00.
vi EAEOT OLAE T AIVEOQBAEABT@OODAEN Up OEAOAET
OAT ¢éIVIOWARE OAEOI Oi i UAOBADABAEAET BDOEOT |
OATEA ET &£ Ofl ACGEEU8 4U AU OE 1 AT A OPAOTET
AE TEA AT ETTAA AAT U T AT AOT @AARNT 1TTAGE fOF i
vi AEAET T OI AOA O1V OEODp 8

+¢T é1 Oi EOIM @WIAOCEEAROIEARKI GDAPA OBEREUOEOI EAE
Ui ATA OUAAT UOBAAEAET OUOOi i 6h 1T AAUEDOAAIT A
nie.

MAN, AND PROGRESSIVEECHNOLOGY
SYNERGY OR COMPETIDN?

Abstract: This article deals with the polemics related to the educational system
and itsrole in the preparation of pupils to the world of progressive technologies,
that already have (in some areas and in others gradually gain) the potential to
compete the man. In connection to this theme, the content of the article is also
seen as part of tle teaching of informatics. It should consolidate its position, be-
cause asignificant part (if not the entire area of the technological development
of our civilization) is related to this department in some way.

Keywords: informatics, computer education, ajjorithmic thinking, change of ed-
ucation system, interdisciplinary relations, lifelong learning
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Ali OA 1T AOGUEI A POEOCOODPOEA POE bPi OLEOp |
Al AAT OUOEIT 1 U itaRpotlohneET i HDAAEAEEU A
PresnevOT | O1T OLUT AT A AU O UA &P Jadyimi ad jela-1 AD T
OA3AOEDPOK 1 EBakid(népt Visud) Badi®) Adb®Loga (napr. Imagine

, 1T cilah PIEOACEIORTAE 0(0h OUOGEITT AT 0ADATIAA
DI EOI ¢ ET RERDPT BOAMULORAITE GAET  # NhOoscbe@din Al A
i AT TTLTT O O ipoASD AME EGA TEAUUE *AOA O
AT i AET EAUUE |, TONOARAITITAET TAATELIATO O OUT ¢
i AEY TITTET 1T AT Ap DQIEAIACE AKRIE PGB UBISO I4E
T1TO6E OE 1 UOGIpi A LA DBITUOGAIOA TMTAIAIAH T B/
koch,ale VOPE O AT AE EAE bPi OLEOEAS

3-TL17T OOE 1 OCAT EUUAEATHEI AOAI AIOEIAEILAOE
UAT AOAT pi AET P GIg@QiOA EIVOAIERAA A

I1E OA ORAE 1T APT OAI T A OOIi EAE HAPAAEAI EUU
aUAT UOI pi OA TAA OLIi h éil T EOAT 0OUGeéTl OA]
LEAET T ETAET U ET £l OUARDEDRAEACE BDOPOBAIARE

O6eOET AE 1 ADEADBAINODP®I i ET  AEOI AO TAI U i
vOUI AE ET AplT ET A& Of AOEEU BAOICA I0AkIOA GRIRIG EB
AUt ETAET U ET & GBOPIEEM TWBAOEpPITI AOT A
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. AEOEEO AU Oii OHRAE OUAODATI DEREGLAGBUODEOR
OL EGERE O1T OAAET EAEQAEA ®ION d@iihiks EXBEI A &R OA O
AOPI P UUEI AAU Ai Cci OEOI EVUUAEA ATAI AAT DpOi
OUBLET T A OPi EATEA O6i iU POAEOEAET ET OUOL

AART U 1 AsDap AEAMOEGRRET ET T EOOEO DPOET A®ipas AOI
(16 Al Ci OpodramovantaBZ0 AA AOEAET Bii ODBOOEO OEARA
PDOT AT T 11T Oh Al Ci@RDI EAET 1 UOI AT EA

31 éA0T T 07T PITTVTEA 11110001 OAAET EAELAE PO
tejto tematE EU8 3 D1 | MBdsthrms, Wahdler Workshop Dash and Dot,

Pitsco Tetrix, Makeblock robot kits and accessories, Arduino Robot, Fischertech-

nik, MerkuraET i roh 1O9OAABREAEODDI OOMESAAET O j 1

Dot O7 00eéATi DOldObdKeiaDAOBABAQEDEAT AOEAE
DOl COAI T OAT EA8 3EEO ®&EIN EALKN @160 IO COIAA B IiC
47 OEAUOGEA T A 11TLTTOOE OUBLEOEA 1T A EI AET

vtejforme, VAEAE AL OA é¢AOOT DOAUAT GHAOATAI & U.OEA O
TEA OI BT hOBT éDUTEO 1T UT A6 OEAT UA nEl AOEAE
O000p OEAL TEA EA OEI AT L POA TELHEA OAET O
OAAET EAELAE DOl OOOCEAAEIT O OiTLDPOEA O7V O1 1
tonepolc UAT A BT OEUOT A UUET A A Utejio dblafiONetedaAT L 1 /
O bi AAADPIT OAT 8

I pi AU OiIiT 1AOOEI OAl 1T AEBINIEEOI EOBEERE ED
okremrobotov(al ADT O7T ¢ AT LAE Oi I AET O7 UUEI AAU E
formatky aOBDT 1 ©GER OUOeéT OAT EA E I AAIAD Qe U ABE A/
Dl OAT QEBIUOARAPOI EEKEATI AE UAI AOAT LAE podd T Al A<
nikanie) aosveta vOi AOA AAT T LEOT OT 71 ET OUAAI UOAT EAc¢
AATE TAOOETTT OAEN adndzd UIRAAEIAI EODDE AW DGl AlEA
AAT LAE Oi i O6h AAU AT EUUAIT E OWiOLELE DI AT AE

00Aéi OE {fUObIipih LA POUOA OTOT 10 OLUT AT

nielenvOT OEODT ODEABUI 11 ) +4h Al A TA B EXARPE TUU Ae

j OAOOOT OA OOUOA OOT OAT i AOOI potndlyiabeAE OAA
dOAL EEADBREARA
I

zvratnesmeru‘jekOLjJAO"O"l'MOATEO~OI'/3\]AEO@ AL KEADA/
EULA POAAOOEEITT ¢OAp8 00AD OE [ 60pi A 1
1 ET UIGEJATT ¢é1 1 OOEh EOI OU POEAEUAUA OL
9 ET Ui ATETh Ui APAET Al AAT DPOEODPEOI AE
AAOE DPOEDPOAOET DPOAOT A TA OIh éi7 DOpAA

| AEAOGA T OUUEU | AEYT ObiilieliEI 1 ATT OAOACA
DOEDPOAOET OA&DI AAUEéAT DBOAREADODION T AT B EIAA DG
OET O OAEI DPii Al OBAET OTAADAAATIOAKODIB® ®OA/

ADOUOA 001 OEOT @IMATEEHAGERAL AGAER ADAEI DI 1 OT

O AET OAERh AAU. DAAAITIEA ORASKHTET iUAM AOAT T 1
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EAIOIE EA AEI ALEOL EAEOI OEOI AL EEADBEA
C 1A ¢OAp DPOARAAARETTT
)

i AEY OAUIT O HA

Il AOTT O 1T ADPT OAAA A AOOEYT 1 OUUEDO EA
OAEOAOCOQIT OAT ADURBREDOAT EA8 £ETT U AU
DI LEAAAOGEU OOEODS U OA 1 éAEU GddarhickamA ¢ O
OOAOAR OA AOAY AEABEI 1T DAGBOOOI Al BUAADUDA
6ET 8 3AI T OOAOT i OARAAREOEEPOPLE AAOBAAOE
i UO1 EAT AE TIAAIVAOEGHRA I ALKIOIAPE®I 011 ET OUAAI
$T AAT R LA OFi1 DBITTEIT AT OOGKAIT AR AE WAGTA OC
UOTTEI 8 4AT 01 é1 U1 OBADAI OARUDOAOEBORI EO
OOEA DPIiiT AOTA UUOGOAOGTT O OLAEDEDIT 08B 00DAI
i OOUOAT AAOAT OA bPi Oh DOAOGI LA nAOAY AT T OF

zo-rn

4: UOAO

) +4 DOT OOOBAARDOI I HBE GEOI EJAEI 10T 10QWEE O
HEI 1T AR T A EOI OAE DPEOI AEA 1 001 OAT p OLI Ol
T UAE DPOT AOEOpOT UAE ODPEOIVAUOAEAEAAUEDPDAI
OLAE OUto/apsOABEE! DPOAAT AOI BN éEADIT G0 O0ET 0000
i AOCET AT EUT OATih TADPOpEI AAz@i AoDdéhAand 1 OE
DotjevOT I 61 O1I AOA T OOOAOI U8 4EAOT BOAAIT A
OT UOPpERETAB® EOAAOEOEODO O@pBh EOI OAE OLUIT

YT £ O AGEEA TBOOOPAABAODRR AAE T EA EA8 )
Dl EOAéT OAOAe¢ ET &£ Oi AGEAEAE OLAET OUh AU
AETTOh TA EOloAEommGEALG@@EA@D@A@E@M@E(
UUAAOT GEUTA UNEA OEAT AAE Al AAT ©iiLOILE OAE OE
ET OAOT AOO8 4EAOT DPOAAT ABGU 1T AEY TI11TTET (
eA00T TEA EA AT E Ui Al AEA OUOLEOLS
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W POSZUKIWANIU NOWOCZENYCH METOD
DYDAKTYCZNYCH. ROBOHUMANOIDALNY NAO
W REALIZACJI PRZEDMIOS 7 INFORMATYCZNYCH

Henryk NOGAPiotr MIGQ PL

Streszczenie: Wi DOAAT x AT EO DOUAAOGOAxEITT ObBI Oi
xUAE OT UABEBAUEIUU DOI COAITxATEA TA bPIA
I 0eA OT UDPT AUUT ABMIARAMRE EPAE COAN T AT A T 0&A
PAxT & xBAEOAOO EcUUE&Ex DOl FAOEIT Al 1T UAE:
AEAEAXxUAE OI UxE&aUAd DI UxAl AEaA whdemi A xE
$1T OOAOAUAE & AGxEIAREEHOIKG €11 EAAwbke neAOO
xUAE AOOAEAUET Adikdsu seefzéhimaBOU Od x BT EA O AT O«
noidalnych, jak iDT OUOEExAd 11 xUAE Ol UxE&aUAd AUA
robota pozwalawE T OAOAOOE&A AU ODPI 0 A POUAAOOAxEg
nia.

3¢l xA EIl @BoUthumahdidainy NAO, nowoczesne metody nauczania,
przyjazne programowanie.

IN SEARCH OF MODERNEACHING METHODS. HMANOID
NAO ROBOT AS HELP INHE REALIZATION ORT SUBJECTS

Abstract: This paper presents examples of implementing interesting solutions in

the field of programming on the NAO platform, both for those who put their first

steps in the programming path® AE 0O& x1 EAl AT A 1 08A bPi O
wiedze Z0AEOA OO EfésjgrialByens DOT 1T AOAET ET ¢ OEA &/
esting multi-dimensional solutions to interact with the robot. Providing aplat-

form in the time of search for implementation necessary search for new solutions
attractive spread and application of humanda robots, as well as the promotion

of IT. They allow to present possibilities of 8AO robot in an interesting way to
introduce the idea of programming projects in the areas of promotion and acti-

vation school environment

Keywords: humanoid NAO robot, mo@rn teaching methods, friendly program-
ming.

17006 D
i xA OAAETT1ITCEA OOAEa OEo0 EOOipatya AU
wszkole, WAT I & OCAOxEAT EA EAEEA TEAOEA UA
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x| O1twbizyn® lepsze AERE CAI xIT EAEOUA Ol
TEA Al A AEU Oh @ddehbid jdk Av@dpdmnidngch driedziU A E A 8
TAAER OAAETI CEA xAEIT AUE 0O&éx1 EAI Al GxE
xUET OUUOOOEa 11 xT AUAGIXA B AREOmdiakE st UAT E A
blice multimedialne, systemy audio wideo, dearning iplatformy edukacyjne
EAOUAUA EEIEA 1 A0 xOOAA®OAIUIEUE OU UATAA RO OB
01 AO T AOAUAT EA8 #UAOAI E E x ASt@BEwaniemo- AT O x
wychmetodOOAT T xEEU AAOEAOS Al A AA@AQWAIE Ad EAl
nauczycielskim. Obecnie jakwvD OUUOUE T GAE OT UxEAUATEA ) 4
xEOG EOUU OAUEA¢ EABOIBEEI MUAREOBDBRYAAE ) A
iAAT T Twghprzexstanowi elemerO A OT U x OE AT TEEG ARGOEARA OO0 UK
ceniaiEAET GAE | OEACAT UAE x Ul E ErowaorskicA @Ol OT x A
iTAU AUAAEOUAUT UAE DIl ACA OAUTEII OEODPEG
xUT EEex 1T AOAUAT EA8 $1 OOAOAAM A Kackawipded OUA U
EAxa &1 O0i6 1TAOEE DOI G Oshhiel zaikdrdsdwania 220 UOA ¢ O

SUEGEE 11 x1 AUA
A0
1T

O0& As

2 Kierunki rozwoju nowoczesnej edukaciji

70AU UA Ui EAT Al E O bnhigdOwbb GG ATE DA AH & CAAL
EOQOUOACAAT EA8 7UA&80O GAEAIEE UAxIT Al xAEh
ExAT AEE Al OUAUAAUAE EUI T AAEE TA 11 xAE
rozwoju osobistegowWAUE OEAEOUUI GxESAEAR xUI ACA 1
pozyskiwWAT EO T 1T x UAE Kpbingerejp O1 1 GAE E

#1 OAU xEOAARE OAURATI EAEIBOAUODAx KHIEAEALA
EOO0Oex TTI1ETA jATC8 -2A00B038 /0BAGUA QU A
I £FAOOGo6 TEA OUIET Al A 1T0&8A OAUGOUARBAE 4 A
OxT OUaA UAxIAMM@UIGIAOWARAUHE EA AT CAOA EOOOUN
pozwala na uzyskanie AUDI1 T 1 €x8 01 AO&I Oi U , -3 AUU
sea edX, zoptymalizowane Zaimplementowane przez uniwersytety wdzie-

AUET AAE DOl COAI T x Al KiAth takich jakStaBfdd BIE Al AE
(AOOAOAR 51 EOAOOUAO T &# (1TTE +11Cch UADBPA
wwygodnej iET OAOAEOUxT AE A& Ol EA8 %AAEOUxT A
PDOI COAI T xAT EA OAEEAh EAE AET ¢AU S5AAAE(
wdziedzZET AAE xAA AAOAIT T i AT Oh Oe&l T ACi OF A
PDOT COAI T xAT BEAMOERl AAMAIx #8 - EAOT 1 AAOT EI
COAT EAA A1 OOo6 b1 1 GAE 1 BDHADDEIaA&Ax [ OBIAERA A
TUAE8 $1 OOAOAUAEaA ObA Opdyjémkej AU IGO0 DA AGI
TA EAIFAUi OATAEITEA &£ OIEA r1Y8
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+1 AQGUAUT A T AOT AU 1T ABAUATEA DPi xi 1 E OAE
OAA 1 AOGT Aii AAOAUEAE Ei OAOAKBROVB &ezdiUh A
OUxEIT xAE &I Ol EA Al OOAOAUU¢ OAxITORAA K4 AD
i T800x1T O UGUxUEAE AR AR U gVBtuaindrzeEzé-E A A E |
001 G¢gh DI Ux Al AGEGx TOFEWIE ¢b XA TEA x AODI1
przez gry iinterakcie wx EOOOAIT T AE OUAAUUxEOOI GAES
DOUAOOOQUATTACIUA] ITAKAERBT ODOEHAEA AOAE
etapie projektowania. Zmiany wb1 AOOAx AAE DHOI COAI T xUA
OE T A xAOAIFIATEO POUAAPERAODAxDPAI EABOK
xDOT xAAUAT A EOI xA xAUAOI UAE AOADPAAE

lanAEAR ) O1 AT AEA AUU &OAT AEARh xb@rio-x AAU!/
gramie Solid Works swoich zabawek, RAOO6 BT EA EAE AOOE 1,
7DOT xAAUATEA T A 1T AEIi ¢T1 AOGUUAE 1 AO AEA
DT Uxi 1 E 1A @ledlzibtérésondE AM UEAAUET AT E ET |1
EAAT T AUAGTI EA AOAOEaAA DPOI AOEOUxT A O Ux
xUET OUUOOOE&AA [BUGIUVAACE AT GE A GU A Aviekul T x A
szkolnym.

3 Edukacja oparta na przyjaznym programowaniu

ProgramowanieEAET AUEAAUET A TEA OECAAA OEHS
ET AOh EAOO O1 AAc¢U DOI AAOh OEOPEAE4A
Al Al 6h OEOPEAEaAA OE®o 1T A DI AAEGAEO 1 A
TUAEh OPIT Oi ADO OI UxE&aUAT EfeGl EACAT ®BAI T
OAEO&a8 #Ac¢U UAG DPOI AAO EOUOAECOOEA OAI
TACi T UGI ATEAR DOAAU UAODPI ¢l xAEh 1 UG
TUAE Ol UxEaUAd 1T OAU AZEAEOUxT AE 1T OCATE
lekcjach programowaniaOPD OUUEAEa& 1T OE&aCAT EOQe il ABAOB C

przedmiotach szkolnych, jak w dalszej pracy zawodowe;.

7AAEOC AEACT I (2015 ok v @dséelkdmbiiierytypu desktop

il ADOIT B Ul XEAOEE 1EEAE AT 1 AAES8 $1 AAEaA
EOI ryzZAdgAOUET € AAEh EOAEGBOROABUOOGAABA A
DACT A 11 IAIAAEIOWAR ACT T AOAUAT EA 1T AOe OCE
OE6 UAAxA¢ DI xETTT O OBI xT Al xAg xUO
AUEAI U8 . EAOOAOU xAAcOC BNAIARAIJA B0 ) @O DA T
EETCO / %#$h Ol QDM ERGAOWIALO BAUARIARES EA
3UxAAEah *(ABDTATEAmE 328 AAA xUT EEE Al OUAU:
stycznego oprogramowania WA AT & DEOAT EA DOI COAl & xh
nekp8 S5EAUDEBEGAT GAE bBvekuQeyMilagaxwposzcze-
Cél T UAE EOAEAAE %58
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7AAEOC GOAATEAE xUTT OUaAaAAE p®p O@ixll GEZA
TEGC AT 1p8 &EIITATAEER CAUEA T AOAOAE OA

ETT1T xAAUET I GAE DOUAAOEGAEI OOOx o0l 1 OEA

UAOAU POUAA 201 O EARABRABUBRRDOGADI xgx B
O1 EETAE xUT T OUAAAE tyhw DOI AATI O8

Finalndia T |
Szwecja ' '
Chorwacja T T
Hiszpania
Austria T
Malta
Estonia
Niemcy T —T
Islandia
Morwegla I Y
Wielka Brytania |GG
Litwa T Y
Luksembourg I
Francja Y
Fortugalia ] |
Dania ] |
EU-28 I T |
Wiochy _II |
Stowenin T
Holandia _ﬂ
Belgia G
Greci I
Polska —T
Stowacja EGEG—EY
Wegry I
totwa ST
Cypr T
Irlandia T
Bulgaria —m
Rumunia [y |
Ceechy ——

Rysunek 1: Raport EAUOAAE ¢mpoe DOAUAT OOE&aAU E

T ADEOAT UAE DPOI COAiex Al ¢t OIEOD

. A om OUO8 / O& AR01E ku Aakibrlnki infArbidtyieznes tylko o
ITE 1 OUO8 xUAOAe¢T EIT A Ol AOUESs T A 1T AOOO

liczba godzin wpodstawie programowej jak il A¢ A 1 EAUAA Ci AUEI

OTEAT Tl ExEAEA EOUOAECOI xAT EA 1T APT xEAAI]
pT@OUAAlA EAQO~IDOAAIXAIEA TleAEAO[U§
TEO TADPI xEAAT EAE GOT AEéx DI bOAMEAEAZA UA
szenie zaintere®wania przedmiotami informatycznymi w1 T OAEGAEA 1 2
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EExAd OUIEO DPOAAU8 : ADAxIHdAGAOA OOEAIAIA

ETQIQ gAOEAAUETA }ODAI‘
xEEAEAAU 1T ADPiI xEAGQIT EAE&DT i

/ ¢COiiTA EITGe TAOEI xUAE xOEAUOEA Pi U
wUxEOEOUATEO |11 OUBABGAX EMIc TxAOEEEE | O
OAUT E&x ruh x¥y8 271 AT OBLABAOCEAARBRIOKT ©O0]

PDi i ACAEa 1 APEAE UOT UODOEROUBAAEKODAL aAK
FYUY8 Gx ER@WADEMER &I AT OU CAT A O OppéesieAT AA
OAUAT EA OEoh AAEa OAUTEI T OAOUOEAEAEAR
OES ¢ okrBDOTAAGEA OUI xAFT A EAOO 1 bOé&,
OAUT Eex Al 1T AOEEh xAlITEAEOUA EAOGO UxO
AEE A1 OAUATEA OE6 roY8 | OEACATEA 1 AD
CaAUICIGAEBAT I EAT EAI  OMUATEGAN EEH EBDOAAAC
TEAE DOUAECAAAT A PI AAUAO UAEsc¢ch DHOUU
x OEAWAd ABAOXxT xAg8 . AOAUAT EA Pi POUAU
|

I EAATTUAE UxE®OEOUA TEA OUIET UAET OA«
UAET OAOAOT x ADEAT OADAAEOE®U EAOO xAIT U
OAUAT EA OE® 1T OAU 1T OEaAaCATEA AEAEO&Ex EO
I xA T AOT AU OFUxARBEADERT Oax 1T AAAT Ol
zZiT 1T ExTI GAEAI ECOEOWAOI xUI E EBI 006bP1 UAE
TEEAAEA T EoDBUT 6RAT 6AODOEOGEIT T UI AT Ar AA
OexT 1T TA AEAEO Qdbetdm jax¢EBAIAA U ADAOEAEC O E
przyswaja podczas kontaktu. Odpowiednie predyspozycje do kontaktu pre-

UAT OOEa 11 x1 AUBRODART DEWBS 0T UxAl AEa OAL
przyjazne ic AOxEAEOUA nUABOAUERNITSE ATEEHAG EBEIE ol
CEAh O1T AT OU EOI ATTEAATITA AoAa xEOAAU/
Dl AOAI Oil U AAOEAAUET A PI xETTU AU¢ T ADI
DOUAU xUET OUUOOAT EA hyAhOnA €dSowénie konkde E A O O
IUAE i AOi Ah T OOuUuUi OE&A ETOIO UAEog B

TUAE AT A OAUT EAR EO&EOU POirebhdrifg. 1 AOE®
1/ &l Oia i AOA&EI Oi U AAOEAAUET AE

AT TAE ET 1 AET AAdpigramdwarial EA O
i ATTEAAT T U xEAIBO* AOOE PE B
' x AT EA8 .1/ O Oi AT 6h 1 PO,
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Aldebaran2 T AT OEAO8 30AT T xE EAAAITA Dl caAUA
mowaniazi A0a AUOENTEERAT FAE OAOxT 1 1 BAOOE xh
POl £ZAOGET T Al 1Ta bi AOA&I Oi 6 O ATAU&as8 +11 A
xDOT xAAUAEa OUAOIT E DA UBIEK VIAAE ARG IPDAAUEA U
kownika. Korzystanie zotwartego oprogramowania pozwala na zrobienie

z.'/ xUOPAAEAI EUIT xAT Aci O1 AT OAh EO&OU
I EOCO6 T A O AT OUEES

$UEGEE AUOAOAI T EEOT & 111 T1TOAU Al ciouo
jest wstanie E OAGI E¢ TEABDIOATAEA EOC UOUAT ACT ATl x
Ol UPT UT A¢gl AWAAUBACA UAAT Ejadnymitpiox EABUEA
Eé&x UAEI Bl Al AOICATxMEAIMMEAKEGEE T DOT COAT T »
2T AT OA TTITA UADPOT COAI T xAg h odpovigdnie A AAT
zadania,d AxAO 1T APT xEAAUEAC 1 Al AGRREI Cx& BOT
Eex O EAOUQUI *BDA&E &xEA EAI AOU DI UxAIl AE
razuwOl UAUEAT AUT GAE AWwOAicREDwem BEAOCARE EI
Ponadto jest wstanie rozpoznax A¢ D OUAGAH £ WDAR EAUESEE Ox

AAUT T T AEAEO&x 1T OAU TO08A 1T1TFTA TAOAUUg
UT AET T a 1TO01T As T e&xEaA 1 AAEKEDI EAET EAIED &
interakcje zOT Ul e xAa8 |/ APT xEAAUEAITTA UA O 1TE¢
wEAOPODOUBREOUUOOU OPiT O8A PI UxAI A diad / T A

logu zosobami, wjiednymzp w ES8 UUEéx8 7OUUOOET O1 Oi
alne zaprogramowanie robota wOBD1 08 A DPOAEOUAUT EA T EAII
ET 1 xEAE ETTUI OOUaAUAT &A8xVAREEADRGEER
T UAE AZEAEO& xh DOUU xriLEyjinéyo thtfrdniokadia. D O1T 00
.11 AT ECAAT EA OT UDPIT UT AEA OxT EA 1 O AUAIT
E& x )o&zackiAx&8 AE AAIT T EAOUU OiI OOAAI xEBET xU
WOOOUUI Al KACHE®T T ACAEa 10 ¢ | BAIUOET PUR
TEEEx 1 AAEOEO OOCEAABESBI DUABDAEA EAI ARE
ECAATEA GI AAUAAA AUEGEE ®EOUAQGOBABERI AE
AUAT &6 TECAU TEA AT EAUEA ATEXNEAAEREAA AL
TAITE .!'/h UAPAxTEAEAAUIE 1O ¢cuv OOI PTE
¢ xUOI ET OPOAxT UAE OAOxIT 1101 0&x j OUAU
Wszystko kontroluje bardzo wyszukane oprogramowanie robota, pozwala-

EaAA 10O Ol EEl ac ODAAEAERNDADDOAOE AALE A ¢
anawet sprzeczne polecenia. Sam robot posiada 640 gotowych prostych ani-

EAEOex8 $1 A AAOAUEAE AIGxEAAAUITUAE DO
O A E E A prégeaimawéria jak C++, Java Script, Python, .NET, skrypty stero-
wania URBI.
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6 Metody programowania robota

$UEGEE Al OCOAOAUARAEAI ODD®I COAI Tstahd fodh E A
COAI T xAg O AT OA T A AxA C¢ & xplatormpapi Of AL
OUPO 3AOAOAE i1 prdsiedd ip@éjriySiegt)gbograngowaiia

UA Piii A iRARAd Bi OC i OWAALET BA E2Bx OU (
gramowanie WOAEEAE /&£l O Epkosty iHOUWAL OOBDOOU ODI
Ei xT E Pl POUAA DIOWARAEAALAIAE EEITh T AOC
Ol Aa Oxi Ouu OEAAE I[ITEAE 1 OA AAOAUEAE
xEAAUA T A OAI A0 Al CT OUOI éx OAET AUE 1A
TEETxE TA DPIDPEOAT EA OHOAOI AAOTOT &IOIAU @
tych samych sekwencjiwO& I T U ODBPT O8A frpp¥YS3

standard X advanced | tablet | Search

Data Edit

Flow Control

LEDs

Math

Motions
Animations

"X Breath

!fl' Hello
\
!ﬁ ‘Wipe Forehead

Dances
ﬁ Tai Chi Chuan

l’ﬁ\ Hands

3 Motor On/Off
& rest

3 Wakellp

$ Sit Down
Jﬁl Stand Up
A move T
{1 Move Toward

}1 Obstacle Avoidance
¥

Sensing
System
Templates

Rysunek 2:0 OT OOUAE UAOOAx ¢C¢1 OT xUAE EETT OAE
Na rysunku3 widzimy prosty skrypt stworzony w programie Choreograph.
Bloki reprezentowane przez pojedynczdJ Aa AT EA OECAAAE&AAA
I OA CA¢oUET xA DI ¢aAUAT EA EI T Adadym Al x
programie po prostej interakcji zOT AT OAT BT 0O¢1 xEA xEOA]

przerwy,al AOO6 BT EA O1T AT OAiI xUET 1 OE6 DHOI 00
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5AUAd UMa PBOITOOUAE Ci O OOAE EAT IUA®OIT EAE
xUT UGIAA@I IET T U DPOUAU OEAAEA bi Al AUEA&
mmmgglﬁo i ET 60 DOTQOAiTxﬁtEA om@Ad Oxi

|AQ|8 0i UxAl AEaA AUEGEE OAI O 1A OUUAEE,
negoiAl CT OUOI EAUT ACi 1 UGI AT EAR OAUAd OAA

Rysunek 3: Prosty model blokowy stworzony
w Oprogramowaniu Choregraphe.

$UEGEE UAOOT O1 xATEO DPOT COAI T xATEA EETT
TTxAOOI GAET xU xEUOAITU E®GUUE bDOI COAI T x
ET T ATAh TEAUGADOUE Adl K @WAUA T OUUOEOEA
AT TAR PT UxAl AEAAA T OEacA¢ AZEZAEOU AAU «x
Ol xATEA OAEEACT Ol UxEa U AecteBylvne Qaindple-AT OO E /
i AT OT xATEA OT UxEaUAd AT 0OO06bPT UAE Al A AU
xUAE DI I WORTBGAIEI x AT EAS8

7 Programowaniew D OT AAOET 1T A1 T UAE E®OUUEAAE

21T AT O 1T ZEAOOEA O&x1T EAIF 1DHDO1 GRUGABI OEDAD

'/ NE EOAI AxT OE8 / APT xEAAA 11 UA xUI Ac
UA Oex1T1AcCca DPOAAa 10OHCEAMA e&hl AEACT U aFAUAAA |
I AOcOCo6 UAAOUAd8 / AOGEOCOEA EIT I 1T CAT EAUI
i T AGEAIE j AGAET h OEAAI ledng Galywrej patbi Oi OUE
i EA8 / DOT COAITxATEA ITFA AUg DEOATA ,

™
O

X

m

™

b~

T>

O -

wych (Windows, Mac¢ 3 h |, E
O0cOCOEaAa Oe&ltlA
il AOc OCE OEc¢AATE

1 6@qs #IiI E
EOGUUEER AAEAARAOBAI EOoAI
4. A A OUOOIT E

DPOUUECAA 1

3¢
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Python
textToSpeech.say("i see t he duck") )
/ ""

C++
textToSpeech.say("i see t he duck") )

M AOEAT xUETTAxAUUI EAOO " OI EAO8 01 x
OAEE EOeOA UAxEAOAEa DI OUAUAcCel T A I1T1A
COAI T xATEA O AT 6A8 " OT EAO T AAUeO 1 AA
UxAl AEaA Ul AEAQIUB AAc | DIADEREDI BISBUAEAOE OCOI
OxAT EA AUEACAEaAUAE 4A£O1T EAEE Dl UxAIl AE:
iAT 0060 bl bpokhhrdcesd@6]OCE U

c: AUXxUAUAE EAI AU bibiiot#dd Kiedy AidliGiekd doshabié za-x

¢ AAT x Alkufautdload.ini, automatycd EA OOx1T OUU ET OOAT A
CEx&ITOOOOEODOT OUA ET AQU T-AA TAAUE AARR QE&E
tody. To reklamuje ichnazwy BT ADPEOU [ AOT A AOI EAOAhQ ¢
006 bPT A Al A EIT 1 UAESnta@dm bidkem IOWDIl Ol A® & A
iTAGed T T A TAPEOAg DPOI 00B. BDOIT COAI EAE

Say Text X

from nacgi import ALProxy

[+]

Nao .IP=:10.20.0.124
PORT = §553

tts= ALProxy("ALTextToSpeach",NAO IP,PORT)
tts.say("Witaj Swiecie!™)

tts.sectParameter("pitch3hift”,1.5)

tts.say("whoo!™)

tts.setParameter ("pitchShift",1.5)

pos= RALProxy("ALRobotPosture”, NAO IF,PCRT)
14 pos= goTIoPosture ("Crouch", 1. OlJ

import time

class MyClass (GeneratedClass) :

Rysunek 5: Prosty program napisanyw* 6 UUE O . 0 AQET 1
wbi xUF Ouui DOI COAIi EA BT xUxi ¢ATEOC Pl ¢
X

nie IP robota iportu komunikacji,zx UET OUUOOAT EAI 11 AD¢ &
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OEGAEAT ET OAAA AOAET h OI AT O i&xE 7EOAE
AT EI AAEA i @0 A&EIAa DA Ah, tzflilucanie. #VKorgyAtu-

EaA DPOI OOA ADIOEBAD I BOcax (11T A Baxi OUUg
OET 1 EAR EAATTAUAGTIEA 1 AOAOxOE 4 AcelOAAEAE
Dl UT ATEA DPACTACT 1111 ExT GAE MAOACAGA OF

iDACT A DOWUEBRAdADAED O!'/ NE Al 00odDPT A TA OO

8 Podsumowanie

Wi ET EAEOQUAE 1 POAAT xAT EHO Ui OBA¢CI DOUAA
x AOAI AT EA AEAE A dzladrily pdraimoiaaialna @latformie

L/ UAOexT T Al A T OslAA OEOON xEEFA ElaAA UGMEE B EARAD
T EAh EAE 0éxl EAI Al A DI WRAEORBDDA EAE UEGI|x
AAOCGET T Al TUAE8 5UUOCEOGE&AA 111 ExI GAE OAA

| AEAAUAE TA xEAI T xOl BAORKkR £1 ODADNENEE:
wGx EARERNOUTI ETTEAAUT A EAOO DBl OUOEEXxAT I
x E & UZakresWszerzenia® 01T O x AT EA OT AT 0& x ppdOi AT T E

iTAEE EEAOOT Eé&x EI Al Of AOUAUT UidkdteBu- - T | 1 E
EaAu OD!Q?AAPOUAAOOAXEQB@&&M&WWﬁ@A EAA
CGiiAEOUxEUAAEE GOT AT xEOEA OUETI1ACI 8
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Martin ZBORANSK

Abstrakt: 31 T OAT OEI DAoomE
ool iTih 1 OE OUL OE

Up AEp EOA]EEEEIO@fiAGTB@@@I@AbE@E@A@GE/
sOAAET EAELIT OUAAT AT pi Al AAifochopiyniegd- EAEL |
OOAAAR AAU OEAOT OAAETEAET EI i1 BDAOAT AE
aO0O0OAAT LAE HETABAESGT ARA OAOOU EAAE AMIAUY EAI
DI OT TWAUIpALAp T A OIOIAREAEBRGQOTI AEOCBAT LT 1T A
UpOEAET h AAU OA T A UUEI AAA O ET OIUET A
D O U Géko oblasti. Jednoud T LT T OOp OAEBANTEHAOTE AOUNMEA QI &Y
AAOGEUAEAR UAITTLATU T A ODAIOAABAIOTHERA 10 &h6
DOUAE Oi A OA UAI AOGATE TA OUOLpOAT EA OT.
UUET AATLAE HEEI 8 *AAT A éAOT 1T UAREI OLOE
Al OEAEQAAT OOAT A UUE] QBT ABE3 HEDAUABEA O :

2017).
KET é1 O :O0IATT @B o1 AT OEAEU OOAOGAAT EAAR OI

THE USE OF ROBOTICAGINSTRUCTION
KITS IN ELEMENTARY GHOOLS

Abstract: Slovakia belongs to the countries with the fast development
pace of the industries what requires plenty of subject matter experts to fill
job position with people having the corresponding qualification. At present,
there is lack of suitable candidates with technical education or technical
skills. It implies the need of development of this knowledge and skills on ele-
mentary and secondary school. On graduating the secondary school, the pu-
pils are deciding about their future profession and it is important what atti-
tude they gain towards the sciences. Bad on that they can continue in study
within this subject. One of the options for the study is education in robotics
based on robot construction, problems solving and programming. In this
work, we focus on utilizing the robotic kit at second level of thelementary
schools. One part of our research was dedicated to utilization of robotic kit in
elementary schools in Slovakia (Zboran, M., 2017)

Keywords: robot, robotic kit, robotic education, research
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12 O1 A

.1 01 OAARNNTAII OEMBDBAIAUD® A OE OULAADEYT E
AT O1 pET OBAOTUOERIT OABRDPPREL AEAIALAE DOA
OUOT ELAE AE OOOAVIEAROT FREEI TAU AR TAE RO ORALD T
HEIT U Up®fAo tblasti, rAAA OL T A UUEI AAT LAE
Of OAT 8 KFIAAT i GOW EA 1 Al U1 Ui ET  ZidkéB Ol
¢i OAT EAE OAAET EAEOI ADOEREDDR GEATAADI
TUAE OLOEOIT O Oupi LOAR LA AE OAIni O1p
TT 06ph OEAA AEOEOEOU T A OUb&Il &AITPE Aé T
2%AOEAéT U O1 Ai OEEA

21T AT OEEA EA OAATL 1T AAT OhUEBEOUAUAOBT AAL
DOA@A8 G6ETAT LI TOTATT Al OAEOI 01 Al A
i EAAR EOI Oi OA AAEYT DI OLET AE UAOGBDEI
iTOLAE EOV LETAE8 21 AT OEAEU OOAOAAT EAA
DOl COAI T OAT p OUETTUOA OOéEOT ¢ETTIT OF
AOEA&T U O1T AT OEEA | Pl A cue priestoA thGdz\dA E h
iTTELAE ET I DAOAT AEph O UOp BAT B AAI @icX
TA OUOLpOATEA 11 OLAE EiITAADPAEp OUbél O
)17 01 6AT L AOUOI U OUAAI UOAAp BOT COAI
|

bl

ED

OEA POA DPOAAI AO EI EkcekédvAOEEA DPRT OAI A
T10APOAUAT OOAGBIAE Ah
TET I O1 EEOPABEAODOUAAR

TA1 ci OEOI EAET OEARATEA POT AT i1 Oh

101 £OBAOA AT Oh

TET £l Ol AéT U OPT1Te&11 07T j £OUOTU OUAAI L
VOAI AOGEAET i TEOOEO Al Ci OEOI EAET OEAHA
Ol AT OEARIAA PARE EE8 WEAAE OA OéEA E¢
swwaOEAHAIEA POT AT D@D GOATI EDARPOOE AE

AHOOOEAET O O Ai 61 6 OE LEAAE Ul ApADOEYT /
EOAAOEOEOOh OO OEOT QRoreD IAGWIA E J. BroptE A p O
COAI T OAT p O1T AT 01 O UBAKHHRT BT ICETAEOE A U A
el i O1I AEA OQUOLPpOATEDO OEUOUI fesdommianeb O CC
i OOEA OE PAIROAT 1TTTLET O OA@Oi OLAE PO
00OUA AD OE AEAIT EA OIORA OBROE A WIERAE!T OOBILL GA 1A
10¢c AE6OEA OOOOD Al DPOI COAI T OATEAR DO/
nie,
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101 UOpEA OAAET EAET UOOéT T OOER T AEIR EA
1071 UOpEA AEUAETi OOEA UOO0eéT T OOER
TUAAAUDPAE ORRERET @DORI OUp OEONnéRtlalgbio et UAE O
AOT EéT 1 O0OE OF Al OAn
101 UOp EA ZOEAAOEOERAO®T OEAHRAT ph
TU1I ADHOEOpRADAO i 1 Ap BT éAO OOAOAAT pA
DOAAT O T ®ER éT EA T A EAAT AE OOOATA 1
(Chen, Y., 2013).
0 O U Aokotichou OOAOAAT EAT O OITLDOEA OUOLp OAT
O6udbéi OAT EARh POE EOI O i LEARAGI OGRAREAT BA
TTLEAT T TA OKOEAIAIADABAAEOUDE T QR D AEEI 6ORA A
20048 3DUEAET OEAHATEA DOI Aahig, bverovaniei T HOO
AOT EélT 1 O0E progiarOBDOpOBAMT A1  Ec¢ AIARDIPAAZAE
TLi OUOEAHAT pi DOTAI i i O j 400AEh )8h ¢m

9,52 %

® ano

® nie

Graf1:2 AA1 EUUAEA UUOEI T Oi EI EOTLEO UAIAO

31 OOT EEIE LEAEITE T A AOOEI I UVAGEHEEITEIUUE
EOT LEDO UAI ACOADI AT OEABQUEOOOAOAAT EAAI Eh
OudbLpOAT EA O1T Al OEAELAE OOAOAAT pAI RE OU
AAT T ET 311 OAT OHJAUGAN/ACAH GHREIEQARAIE vOd | 1 Al
i UAEAhR LA O AOOI EA 1 GBAKIOOBAETHED®AOAQI IE
I OT AT A8 3Di 1 ODADOI IOABPOE Al | € @bsahljedzAaW 1 p Eh

reti AE 1T OOT.QAAOQI ADOBEANT I OABOA OUAAOQUI |
otUUEMNT OAUT pEA

A T OOIE®G éE UOAAI EUT OAT (hoidferindtikdl.  E OT |
viac ako90 % respondentov odpovedalo kladne. DT ET  OA AU OOOAU
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EAAE | AEET AIUDIEAGEHO 1T EAT AT AET b1 OET
b0 UUOAIT AEE OOT EET OlcT i1 ET éAOO0 j COA
. A T OUUEO OUOLpOATEA OT ATl OEAELAE OOAO
i ADi OAARBAP DAO®I T AAT Oi O8 CEAETCET 10

OEAET OOAOAATEAO AE T A ETLAE EOT LET/
(graf 2).

7,14 %

W 4no
®nie

Graf2:6 UOL p OAT EA O1 Al OBREREOODOABGRAALEDAED/
=N e)

#EAAIE OIi A UEOOETh éE OA OI AT OEAET O
i ACGEEU8 . A O1 Of 1 OUWID respariBéntovdAZoAdbly E1 A
saAAl 1T DOAADPI EI AAATh LA OéEOAIN EA EIhADIO|
DAAT A 1T AAEODT 1T OET Al OOAOQIG4AW 1 OIi 1T B TODX
DOAATWIAD OGEAAAOLI LBAEII 1TAOAU j COAE
® ano
® nie

=z
=
(@)

Graf3:6 UOL p OAT EA Of Al OERAEREADOBROAADI
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:EOT T OAT E Oi Ah EOI Oi UK IAA DEIAEE FOBIAIOBAAE
TAECAOODAEME O3 pHOAT AEApT O AT OEAELT OOAC
radu Legoz NXT 41%, EV3 35%, RCX 1P h Al A T EAEOQOT Oi HET I
stavebnice Bee" | Oh %AEOT T h1)7A$1 | OAAOCEA

TabOc B2 T AT OEAET OOAOAAT EAA DI OLpOAT I 1

Druh Potet Percentualne

stavebnice vyhodnotenie

NXT 27 41 %

EV3 23 35%

RCX 11 17%

Bee-Bot 2 3%

Edison 2 3%

WeDo 1 1%
3: UOAO
21 AT OEAEU OOAOAAT EAA AEDEOGAEET UABROT BRE
LEOEA8 *A POI OPOBAEGI LEAAI O 1A UAI AOAI
OAAET EAELAEEDEADI AOEGOA 61 01l AAEU Al OAU
OEAEiI OOAOAATEAA OéEOAI EA URDACOVMEHTE AT
ajvUUOEI T OLAE EOTVT LET AEh ¢é1 | ERAUQGAAIOQL
1T CEAET ElT 1T UOI ATEA LEAET OOUANAKO@QADLAEI A
UAT AOAT T ET T A ET Al Obtéfe a3 | A AU.h0 BBmT B
References

1. CHEN Ying:Web BasedRobotics Program for Teaching Creativit24th Australa-
sian Conference on Information Systems,z& December 2013, MelbourneDo-

O0OODI thtpl/ Mdbfrmit.eduau/acis2013/234pdfa. ADT 01 AAU DOEOOT
22.9.2017.

2. +! " <4 (Marina:+1 T AOODEAET T EOOEAEL b Oh@OBMA @A
AOAYT AEAES B EOAAE V8 PQUAAE CAQANEOAB&ADA AT OF
Oi AOGAR ¢ mp 18 thih:l/ éddidih linibask/ Aapatova/ clanky/ kaba-
tova_dizertacna2010pdfes . ADT Ol AAU ®DEOOT PAT i d ¢c¢8

3. +/ 2 %o /] Lélla&c What to use for mathematics in high school: PC, tablet or gra-
phing calculator. InInternational Journal for Technologyn Mathematics Educa-
tion, vol.22, no.2, pp.59z64. 2015.ISSN 17442710. WOS: 000389187500004.

66



XXX" DIDMATTECH2017, TRNAVAUNIVERSITYN TRNAVA FACULTY OEDUCATION

4. STOFFRA 7234/ &&,/Verenika:- AAUET AAT O 61 OUT AEU OA
ainformatiky. In: AT OT QEABDABAE ET 1 £A Ordehidcebsasveted A1 U (
51T EOAOUEOA +1 1 AGAICRNT A THERS33HmA YB" . ym

5. 34/ &&Nérenikaakol.)) T £ Of AOEEAR ET £IOQPA éioh- OOA D&
nkad OAAET TALIEGEAVMH LO [1Aydahié. AitrgdFE 8& AEOT OA DB Op C
OEAAR 51 EOAOUEOA Nitrk,aAD 2 DsOIBENABBOEEASD-4 T £A O

6. 34/ &&,/Verenika: 01 ¢ p OAé OA EAOMADAAIA B LUNiRaQ R200H OE A AT
172 s. ISBN 868050-765-1.

7. £EOUOT U OUAAI Bidbslavan, BOUOQOANT ®AAACI CEAEL 10

8. TUREK Ivan: Didaktika. 2. vydanie. Bratislava Wolters Kluwer (lura Edition),
2010. 598s. ISBN 97880-8078-322-8.

9. ZBORANMartin:6 UOL EOEA OF AT OEAEL AE O OARAIAD &

DOUAA8 Q4 0 DAAMOE U TrislveE20WDABEOA O

[
Reviewedby: 0 AAA$ O8 6AOT T EEA ' AAA¢T OUh O0ES$¢

Contact address

Mgr. Martin Zboran

401 AOOGEU O CAOMOONhE AOERAT UOAT T U 1
918 43 Trnava, Slovakia

E-mail: mazboran@gmail.com

67



#%. 425- %$5G/<GEI W 2): <#) %
TECHNIKY KATEDRY FYIKY, MATEMATIKY
ATECHNIKY FHPV PUND 2 %E / 6 %

JozefPAVELKA SlavkoPAVLENKQSK

Abstrakt: £ OT AEA EPAACAOODOEA EGEA AN T A E#AATIOOA |
abl Ol AOEUUAEA OAAET EEU | #B4omiqhl EEQTPOT O MDA |
OUAAT UOAAEA AEOCEOEGB #OIOAE GAETET AOTADA OL C
ET AAET COAT O1 Oi ET DPOT EAEOO +%' ! h EOI Oi EI

TET ETT O1 OATi AEA¢cT O0i DI LEAAAOEU OéAAT i E
OUOOI OAT i1 ET HDPAABDARKHR ERAIET IEAOCMERAEBESEAEZEI
UTATTLI DPOpTTOII #%w04 EA OUOOI OAT EA bI Al

DOpPDOAOU zAOBAARAEBEOOEEOACT O OAART GA® 1T A &
+¢cT é1 01 OAREDBAET OUAAT UOATEAh UUET AAT U H
cie.

THE CENTRE FOR EDUGAON AND POPULARIZATION OF

TECHNOLOGY, DEPARTMM OF PHYSICS, MATHEATICS

AND TECHNOLOGY, FAQCOY OF HUMANITIES AR SOCIAL
SCIENCES, UNIVERSITY& 02 %£/ 6h 3,/ 6! +)!

Abstract: The study analyses the establishment of the Centre for Education and
Popularization of Technology (CEPT) the main aim of which is to provide pre

service teachers, basic and secondary technical schools located near the Centre

with special educational activities. The establishment and activities of CEPT are

the main result of the ongoing KEGArgnt project including Technical University
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schools manage new requirements for teaching technology. This will be achieved
through acreation of aspecific material andtechnical didactic environment. An-

other important function of CEPT is to create conditions necessary for the pre
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